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ERRATA, FIRST EDITION. 

Page 55. After ** Table of Speeds for Circular Saws," insert 'Mo give 9420 
feet per minute rim speed.'' 

Page 84, line 9. For ** light' read '' high." 

Page 87. Fig. 129 goes on page 81. 

Page 92, line 6. For ''300'^ read **400" ; for '^4500" read *'G283." 

Page 97, line 7. For *Uwo dozen" read •*25 dozen." 

Page 111, line 13. For ** holding the file firm" read ** holding the saw 
firmly." 

Page 113, second lino from l)ottom. For '* front" road ** point." 

Page 118, seventh line from bollom. Insert **inch" after ** sixteenth." 

Page 120, line 4. For "ordinary" read ** machinists." 

Page 120, line 22. For ** hand saw" read '* band saw." 



INTRODUCTION. 



The liteniture of tlie saw considered as a tool is very meager, al- 
tliougli there are a tew not altogetlier impartial treatises on wood- 
working maehinery, by leading manufacturers and others. Since Hol- 
zappfel, in 1S46, there has l)een nothing of importance written on the 
subject.* But in this work, and at that date, the band saw is dis- 
missed with a few linei^ ; the mulay was uninvented, or unknown ; 
inserted tooth circular saws not dreamed of; the M-tooth shown as a 
curiosity, and the dimensions and working capacity of the circular and 
other saws, correct as they were lor that date, would make the present 
reader smile. Saws are now much thinner, have better teeth, are of 
Ixitter steel, and run at double the speeds there laid down. Mr. 
Joshua Rose, in a lengthy article in the Pobiteohnic Review, De<\, 1876, 
went quite thoroughly into the action of certain kinds of saw teeth ; 
and his intelligent articles on straightening plates were the first awu- 
nite and complete publishe<I matter on that subjec^t. From these 
sources the author has drawn libemllv and in some cases literallv. 

The writer has trie<l to be thorough and impartial. Naturally his 
personal knowledge of some makes of saws (notably in the lines of 
<TOss-cuts, hand-saws and circulars) is greater than others ; some makers 
and users were nuich more liberal and d(»tailed in giving datii than 
others, and if their sjiws receive greater prominence than the others, it 
is not the writer\s fault nor intention, and can be remedied in case a 
second edition be called for. There are manv cases in which informa- 
tion was refused after repeated requests. 



* Since writing the alnjve, and after this work was partly printed, the author's ool- 
leiigue ujK)n the Wixxl Working Miichinery Jury of the Paris Exposition of 1878, 
Prof. Exner, of the Vienna Praetioal High School, has issued, in the German lan- 
guage, a very exhaustive treiitise on Saws and Sjiwing Machinery (I/and yuge und 
Sdje ^^aitch inen . ) 



INTRODrCTION. 



The tH)l lection of material for such a work is at once amusing and 
annoying. The most contradictory opinions and most impossible data 
are met with. In the matter of horse power, as engineers differ so 
largely as to the niting of boilers and engines, it is not remarkable that 
steam users should differ or err in their calculations. It is not com- 
mon to apply dynamometers to sawing machinery ; and as this book is 
not on sawing machinery, and as the ])ower required differs so with 
the condition of the lumber and the form and sharpness of the saw 
teeth, ete., we may let that go for a time, and say to users of machines, 
" A little too much belt power is about enough." 

Unless specially stated otherwise, the figures and statements in this 
work refer to American practice. 

The author begs to acknowledge his indebtedness to the following 
gentlemen and firms for friendly aid in furnishing data, granting inter- 
views and answering detailed questions in j)erson or by letter. Thos(? 
marked with an asterisk furnished engravings : 



American Saw Co.* 

E. Andrews.* 

Anoka Lumber Mills. 

Henry L. Beach. 

E. M. Boy n ton.* 

Chapin & Barber. 

Curtis & Co.* 

Henry Disston & Sons.* 

Eau Claire Lumber Co. 

W. T. Ellis. 

Emersi>n, Smith & Co.* 

J. A. Fay & Co.* 

Frev, Schechler & Hoover. 

El)erhard Fal>er. 

W. W. Giles.* 

K. Hoe & Co.* 

J. R. Hoffman. 

Lane & Bodlev.* 



W. C. Margedant. 
A. G. McCov.* 
F. McDonough. 
Wm. McNiece.* 

D. B. McRae. 

N. Y. Belting and Packing Co. 
Nicholson File Co.* 
P. Pryibil. 
Richardson Bros. 
Joshua Rose.* 

E. Roth. 
Snyder Bros. 

N.'W. Spaulding .<: Co.* 
Stejirns Manufacturing Co.* 
Geo. Tiemann & Co.* 
Trump Bras.* 
Wateroiu^ Engine Works. 
Wvman, Buswcll <t C<». 



London, Berry & Orton.* 

Some engravings and information arrived too late for use here, but 
will be us<h1 and duly acknowleilge<l should another edition be callcMl 
for. 



TO MT GOOD FEIEND, 

JULES AEMENGAUD. 

CONSULTING ENGINEER; ANCIEN tLEVE DE L^tCOLE 

POLYTECHNIQUE ; SECRETARY OF THE SOCIETY 

OF CIVIL ENGINEERS, PARTS, &c.; 



MY COLLEAGUE ON THE INTERNATIONAL JURY OF 
AWARDS, AT THE UNIVERSAL EXPOSITION OF 1878: 



IN FRIENDLY RECOLLECTION OF OUR HARMONIOUS WORK 

TOGETHER, AND IN APPRECIATION OF HIS VARIED 

ATTAINMENTS, HIS ADMIRABLE SOCIAL 

QUALITIES, AND HIS WELCOME 

HOSPITALITY, 



THIS BOOK IS DEDICATED. 
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Hard wood, circ. s. teeth for ofi, *67, band-saw 
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first 72, Emerson's 58, duty of Iloe's 72, 
for New Zealand or Canada 69, gauges of 
72, baldness of 72. kerf by 72, perforat«'d 
72, ♦76. rectangular sockets 72, remark- 
able savting by 77, sawing by 69, 8|>acing 
79, Spaulding's 81. wear of ♦71, weight of 

72, on west coast 72, vadous ^77 

Italian wood sawyer 157 

IvoBY, circular s. for 65, te«*th for 18 

Japanese s ♦H, 18 

Jig 24,43 

Jig B., influence of 48 

Jdning band saw blades ♦HI, 142 

Joiners' s *12 

Jones tooth 108, ♦HO 

Jumping (see swaging). 

Kellogg, Sawyer & Co output 158 

Kssr of band s. 85, 92, of circ. s 54, 57, of in- 
serted teeth 72 

Keyhole saws ♦H, 18, 19, 30, 31 

Keystone saw works 95 

cross-cut ^39 

Knob-end files ^122 

Knots 17, to cut through 114 

Knowles' circ. s. tooth 69, ^61 

Krauser's inserted tooth ♦?? 

Lane k Bodley's side guide for circ. s *54 

double circ. mill ♦66 

Lath machine 57, Stearns' 24 

Lath bolter. Steams' eight saw *72 

Lightning cross-cut teeth *19, 169 

Link s (see cfmin). 

Lippiucott's inserted tooth »77 

Littiepage's planer bit circ. s *79 

Loaf sugar circ. s 65 

Locks 31 

Lockwoo<rs slotted circ. s 79, *80 

Logs for mulay 24 

Loom places 105, *106 

Lumberman's cross-cut file *39, clipper, remark- 
able sawing by 77, file „114, ♦116 
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*112, twin clipper 37 

Muhlsagc (see mulay). 

MiLAY HAW 20, 22, 24, 25, economy of 86 

Mulny H. (see mulay). 

Muiiuto of zinc (see xiiu) 141 

Neale's inserted tooth *77 

Newlwrry, Wni., origiiml band s 83. ♦84^,86 

Niphonose s 18 

OWdian s 9 

Ohien, .lames, trial of his circ. s. 163 

Oldham's rules for ordering ingots 96 

One man cross-cut s *32 

Ordering saws, directions for 146 

Original saw 9 

band s. of Wm. Newberry ^83, ♦84,^85 

Output ^ 168 

Oversolting « 17 

Overbang, Andrews' mode of giving ;* 22 

l*acking of band h teeth 88 
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teeth «^ ♦114 

Peg tooth ♦IS, ♦12,*112 

Perdrix 9 

PEBKORATRn circuUr s. 72, 81, ^87, cross-cut 40, 
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for circular s... . *76 
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blades 158 
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Pine, t(H«th for 68 

Pit saw 36, teeth for ^12, sharpening - 113 

Pitch of tooth 11 

" Planer bits " 68, ♦H 

Planer bit circ. s., Littlepage*s *79 

••Plows "(see cleantrs) 37 

Points 11 

Polishing circ. s 101 
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log 152, for drag butting 151, for gang 
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Press for gumming 131, ^133, 134 

Premium cross-cut ♦46 

Proud edge ^^ 118 

Pruning s 31, ^32, ♦36,»87,^11S 

hook attachment *32 

teeth ^12 

Pryibil's uph ill feeii bands."".*....!."!! !!! !!!!.! !!!!!!!! •88 

I»ull cut s 11, 20 

Push cut ^11,18 

Punch (see|>reM) 

Rack-cutting s 34 
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SAWS. 



[The present paiKir will not eonskler in detail the queHtion of 8a?(?m^ 
vuvchhies, but will be devoteil to the implement itself, the blade or saw 
proj)er. Sawing machin(\s will be thoroughly considered in the writer's 
forthcoming work on Woo<l- Working Machinery.] 

The saw is one of the most ancient, useful and familiar of tools. 
The generic term applied to a serrate<l dividing tool is generally under- 
stood as applying to a wiw for wcxxl, although the implement is ased 
also for bone, stone, metal, ice, etc.* (There is also a familiar limita- 
tion to a reciprocating hand tool). The ancient Egyptians, far back 
in the silent centurions, knew and used this tool, the material being 
bronze, hardened by an art now lost. The Greeks, masters of many 
and far-sailing wooilen ships for Avar and exploration, deified the 
inventor, who comes down to us its Talus or Perdrix. The original 
saw was, doubtless, a flat not<'hc^l or jagged j)iece of metal like a nicked 
knife blade, having no sj)ecial form of teeth, but used with a straight 
recipro(»ating stroke, and for either ripping or crass cutting. It cut 
on both strokes. The saws of the stone age had flakes of flint imbedded 
in a wooden blade and held by meiuis of bitumen. The Mexicans 
used obsidian for saw teeth. The South Sea Islanders employ sharks' 
teeth, and the Caribs use notc^hed shells. 



* Stone sawing, in the onlinary sease of the. word, is not sawing, but abrasion in a 
narrow line by means of loose siind or iron sliot, 'pressed in by a reciprocating blade, 
while it is also accomplished by diamonds set in iron blades. »S<)-called "saws" for 
india-rubber and some of those for cold iron rails are plain unserrated disks, no 
more to be considered under the hejul of saws pn)i)er than Miss Edgeworth's essay on 
Irish Bulls among works on Natural History. 
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The saw is mostly iised for converting wood and other materials 
from original forms, and naturally precedes the plane and other tools, 
although it follows the ax. It docs its work with considerable speed 
and accuracy. In some elaborate and highly ornamental arts it is 
nearly the only tool used. 

The imj)ortance of scientific and wronomiad timber-cutting may be 
conceded when it is asserted that the annual value of the wood, lumber 
and timber crop of America is a billion dollars ($1,000,000,000), or 
four times tliat of our wheat crop. The immense waste in cutting 
timber, with tlie millions of axes now in use, is almost incredible. 
The tough and knotty timber and chips now wasted in cutting c^rd 
wood might be saved by cross cutting with saws into short blocks, say 
one foot long, making good stove wood. 

It is computed that the saving of timber and time by the scientific 
use of saws would equal the interest of the United States public debt ; 
to say nothing of lightening the toil of millions of farmers. 

As we now know the saw it is either Reciprocating or Continu- 
ous in action ; the first class having a flat blade and practically straight 
edge and making a plane cut ; and the latter being either 

(1) a circular rotating disk, cutting in a plane and at a right angle to 
its axis ; 

(2) cylindricalj or l)arrel-sha|>ed, with a convex edge, cutting parallel 
to its axis ; or 

(3) a continuous ribbon or bandy running on two pulleys and mak- 
ing a plane or cur\'ed cut, with a straight edge, }>arallel to their axes 
of rotation. 

There is a fourth class, or nplral saw, com|X)sed of segments clamj)ed 
between plates, and cutting a dovetail joint (Armstrong's patent). The 
entering segments cut like a circular saw ; subsequent segments are 
flanged — at first slightly, and gradually more and more* ; these later 
8^;ments have the cut of a cylinder saw. As the flange wears away 
by filing, the segments an* movwl on towanls the unflanged end of the 
spiral. 

Between tlie jR^cijjf^xUing Rectilinear and the Continuous-aciing 
CurrUinear saws mav Ix* classed the Chain Saw ; its many varieties 
having either one or two axes, at right angles to the plane of cut ; cut- 
ting Mith Hther a c^»nfave, a €^»nvex, or a straight edg<% and (Mther 
reciprrif?itintr **^ o^ntinuouf^ in a<^*tion. It is (essentially a saw t*om- 



(JRIMSHAW ON SAWS. 1 1 

posed of links like a chain, and is a connecting link between the two 
other classes. 

We shall consider these classes in sequence, after having gone into 
the theory of the shape, disposition and action of saw teeth, as applied 
to the earliest, simplest and most conmion class, that with reciprocating 
rectilinear blade. 

The blade of this kind of saw is usually a thin sheet of steel, rolled 
evenly thick, having the teeth then cut out with a punch ; the blade 
then smithed or j)resseil perfectly plane or flat ; ground, principally 
crosswise, to perfect the surface and reduce the thickness at the back ; 
the teeth then sharpened and set. 

This class of saw has more forms of teeth than any of the others. 
Its teeth are formed at greatly varying angles and made to cut either 
way or both ways ; sometimes one series of teeth cuts in one direction 
and another in the opposite on the same blade. In the first case the 
effective or cutting stroke is either by pulling or by pushing. The 
carpenter's saw of the ancient Greeks was a straight frame, with per- 
pendicular teeth, and two-handed— <loubtless cutting both ways. 

The saws of all Asia do not, and those of ancient Greece did not, 
employ the thriist cut, which givas the straightest cut and the freest 
from sawdust; but cut on the back or pulling stroke. But we shall 
refer to this subject later on, and consider now the outline of the teeth. 

It is necessary to premise that the pitch of a tooth means the angle 
of the face up which the shaving ascends ; not an intemcdy as with 
screw threads. Small teeth are counted in points to the inch ; those of 
large saws by the sj)a(*e expressed in inches or in parts of an inch. 

The real angle of a point is found by subtracting its back angle from 
its front. 

The generic angle of saw teeth is 60^ ; beiiig that of an equi- 
lateral or "three-square" file. But this may be variously placed. 
Thus, in Fig. 1 D is upright, having no pitch ; G is flat, having 
plenty. 

In the annexed table of angles and spaces the pitches are classified 
15° asunder. 
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Table I. 



Simple forms of sjiw teetli, from H(ilzapfiel. 



a/ 






VAAAAA^ 



Peg ; fleam. 



Angles. Ordimiry 
graces, 

Fac«>. B«ck. Inches. 



B /LhyLlvlVLlN/LMV Plain M. 



c 



Half Moon. 



90° 30° 1—1 J 



90° 35° 1— It 



D y\/\/\/\/\/\/ "^^"^ss-cut"— no pitch. 120° 60° 1—1 J 

e/VVWW 



F./V1^^1-^W^ 



Small croH8-cut — slight 

pitch. 105° 45° 

Pruning;oitlinarvpitch 
hand-saw ; joiners ; 
English croe»-cut. 90° 30° 

Metal; mill saw— soft 
wood. 75° 15° 



^ yt y^ yi yt y\ Some circular « 
YL^yi^V^l^^l^^^yl^ pit; crosscut; 



Some circular saws — 

bath 
stone. 



I WL/WVl**' 



Mill. 



75° 30° 
90° 50° 



Circular. 



Hard wood cross 
cut. 






M 



N 



-^yi/^yi/^T^T/t 




Pit ; circular. 

Soft wooil ; rij)- 
ping. 



ft 

O 

c- 



CO 



—1 

8-11 

1-4 



s 



60° 15° S— 2 



J- 90° 30° J— 3J 



75° 20° a— 3J 



S 60° 10° 3— 3J 



4.5° 5° ^-3iJ 



♦ Sometimes each alternate tootli is (rut out ; then it is " skij>4ooth.'* 
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The peg tooth, Fig. 2, lias rather more throat room than a V tooth 
(Fig. 3) of ths same width and height, and less than if it were cut 
deeper, as by the dotte<i lines. Fig. 4. Being generally more acute 
than 60° it could not be dressed with either a three-square or a flat file 
if in V shap3 ; as it is, a flat or " mill " file dresses it admirably. 




Fig. 2. Teg Tooth. 




Fig. 3. V Tooth. 




Fig. 4. Feg Tooth. 

A saw tooth has two functions — parltu/ and scrapinr/. A sliUing or 
ripping saw for wood has the cutting edge about at a right angle to the 
fiber of the wood, severing it in (>ne pla(»e ; the " throat " of the tooth 
wedging out the piece. 

In a ^^ croas-cuC^ wood-saw ^ also, the cutting edge strikes the fibre at 
right angles to its length, but severs it on each nule from the main 
body, before dislodging it. 

In the slitting saw, N, Fig. 1, the " rake " is all in front, where the 
cutting duty is. In the cross cut, as I>, the mke is on the side, for the 
same reason. 

The length of tooth depends largely upon the duty required. A long 
tooth has the demerit of being weak and liable to spring ; the merit of 
giving greater clearance to the sawdiLst — a si>ec!ially valuable feature 



t 
t 
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in soft, wet or fibrous woods. It is certain that the throat space in 
front of each tooth mast Ix) sufficient to contain the dust of that tooth 
from one stroke. If (as in a short tootli) the space be not high enough, 
that quality can be gained by distance between the teeth. For hard 




Fig. ^. Great Front Rake. 

woods, where long teeth are inadmissible, it is best to have short teeth, 
wide spaced. The deeper the tooth the quicker the saw wears out. 
The greater the feed the deeper the dust chanilx»r required, or else 
the more teeth needed. 




Fig. 6. Shoufing Varimts Rakes of Teeth. 

Equal length of teeth is of great importance ; as inequality gives the 
longest teeth the most work and lessens the duty of the siiw ; giving 
fewer cutting teeth and dulling them quicker. 

Where the teeth ai*e close, the sha|)e of the throat is of s])ecial 
influence. 
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As re^rds the tendency of teeth to spring into the work : A form 
such as Fig. 5, having great front rake, is keen but liable to spring 
in and break, especially if long and in hard wood. In Fig. 6, tooth 1 
has maximum front and minimum back rake. 2 has less hook but 
more l)ack rake, tending to spring the point down into the wood. 3 




has no front rake but considerable back ; in 4 the front rake is less 
than nothing and the keenness is largely dependent on the back edge. 

Fig. 7 is recommended for heavy saws for general purposes. 

This has a rake to the front of the point, and yet the tendency to 
spring in is compensated by the backward inclination of the whole 
tooth ; and the (Hitting edge is well supported. There is ample dust 




c J 



¥iih S. Spread Set. 

room ; the rounding cornel's give strength and immunity from crack- 
ing and prevent dast lodging. The backward inclination (as in a 
planer tool) prevents spring or chatter. 

We may now consider briefly the question of Setting, or bending 
the teeth laterally, alternately to the right and left ; partly with a view 
to d(HT(Mising fri(!tion and increasing clearance, and partly to increase 
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the cutting action of the teeth, and make them eiU rather than abrade. 
(The earlier nations bent the points of a dozen or so of adjacent teeth 
to one side, and those of the next group to the other.) 

" Swaging/^ is another operation having the same objects — giving 
clearance, preventing binding and heating, and giving increased keen- 
ness to the teeth. In this operation each tooth is upset or widened at 
its point so as to project beyond the blade at each side ; differing in 
this respect from spring setting. See Fig. 8. 

Swaging or upsetting is especially beneficial for soft steels and for 
saws used in soft wood, as it condenses and hardens the metal. 

In connection with spring set must be mentioned side or crowt 
angle; a l)evel or " fleam " given the edges and materially affecting 




nN^KNT 




Fiff» 9. Spring Set and Side Angle. 

their sharpness and the angle at which they receive the strain of 
work ; as also their retaining their keenness and set. 

Fig. 9 represents the magnified teeth of a common hand saw with 
spring set. 

The front edges have a bevel which throws the strain at right angles 
to the plane of that face (as shown by the arrows). The tendency is 
to throw the tooth in the diredion of its set ; and any one tooth hav- 
ing more spring set than the others will take undue work ; will dull 
sooner and then spring away from its duty, lessening the set and caus- 
ing friction and heating. 

A tooth without fleam or side angle. Fig. 7, has no side strain, other 
than that due to the spring set. This fleam or cross angle decreases 
with the thickness of the blade ; hence while not fit for heavy saws 
is projier for hand saws, which, also, have a slow dutj% It is l)etter 
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for Hoflt woods, which are free from knots, thaii for hemlo(-k or spnice, 
the Lard knots of which would braik fieamcd teeth. 

Referring to Fig. 6, tooth 1 would buckle and bend if gi\-en any 
spring set ; 3, even if exceflsively long, would admit of ample. 



S^^^j^^gft^^^l^-j-^' 



/■'Ifff. 10 and 11, Keyhole Smi-n. 



While the tw;th remain sharji, spring eettendstoinerea.se; when 
dull, to decrease. 

Ihm setting cannot be over-rated in importance. The tendency of 
set is to come back. Hence it in sometimes best to first nvei-scl, then 




Ftff. 12 and 13. Jaitatieme SawM, 
spring back. The setting shoidd rioi be nl a sharp angle bnt on a 

Eren Hwagin;/ iw as ini|)urtant as even spring s»'t, A saw with liie 
teeth spread the full width of tlie kerf will stand more feed than if 
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Fi{,.J4. Hoynloii'^mi'oath. 

each alternate tooth Ix? Iicnt for the set. Of the fifteen .tiaws ttwtwl at 
the National Sawing Contest at Cincinnati, 1874, we Ik'Upvc that n<it 
one was " Sjiring set." 



The smaller the si 
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V the greater tiic advanta}i;e of s|>rcnd ci 
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The operations of 8]iar{>eiiiiig, setting, and swaging are deecribed in 
detail in appendices to the present work. 

Metals, bone, and liaid fine-grained woods, require small teeth with 



little or no set ; ice, and soft coarHe-graiiied woods require them lai^, 
widely spaced, acute angled, and much set. 

Wd wood is softer and more easily cut than dry, but requires a keener 
and coarser set saw, giving greater waste. Gutnmy and rennoue mate- 
rialt and ivory require ver\- iccen teeth and slow spcetl, t" avoid the 



Fig. SG. Sbovinff Spnre otrvpittl by M Tooth. 

dust being softened and mmlo adhesive — wliicli tcn<lency is lessened by 
greasing the blade. 

Table 1 shows the adaptability of various shapes and sizes of teeth 
to different work. 

As K^rds the quetition of pidliwf or pushing ritt, those of us who 





F^. S7. IhniM^ CtHtitH/ Action ofM 'I'oofli Ilinul Sfiw. 

have smiled — |>crlijq>s andihly-nt tin- .liipiiiuiso with their backward 
working saws, should W-ar iiiie thing in mind Iwfore wmdeiiining in toio 
the pulling cut — tluitfi>r keyhole or any other flexlble-bladed saws, the 
liackward or pulling cut is the Ijcst; and our own usage with that 
exasjH'nttiug implement the keyhole saw, is much mure ludicrous and 
unphil<»«)phii»l tliau tlie pulling out til' the Ni]ihoncse. 
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Figs. 10 and 11* sliow the common or inoorroot, atid also the correct 
mode of phicing the tcetli of keyhole saws. 

The Japanese saws are shown in Figs. 12 and 13. 

The M tooth may be classed among^ those having no front rake ; 
but ingeniously arranged so as to cut upon boih strokes. Upon the 
same base as the ordinary V tooth are erected, in the same line, two teeth, 
or a double tooth ; an M, in fact, with cutting edges fore and aft ; its 
adjacent neighbor being alike M-shai)ed and sharpenal on all edges, 
but generally both teveled and set oppositely. It may be said to do the 





Fig. 18. ''Lightnitig^' Teeth. 

same work, and have the s^mie strength, as a tooth with no front rake; 
but in the same space arranges for a cut precisely as though the saw 
had been reversed. The M tooth is sometimes expressed as in Fig. 14. 
As tlie A angle in the ordinary M would be difficult to keep sharp, 
and ruinous to file-corners, it is now furnished by Boynlon with a 
gullet, making it very economical of files a!ul ensuring keen edges. 
The M teeth, which are veritable cutting edges, are edgal on an oil- 
stone, after filing. A variation of the M tooth has its front edges 
raking backward, while it is still a double tooth ; and we may style 
this the " W tooth." 



* Fnnn Polytechnic Reriev'. 
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One important feature in the construction of some hand rip saws 

and mill saws is that they have coarser teeth at the heel than at the 

pointy so that fine teeth commence and coarse ones finish the cut. 

j Fine teeth cut at the outset more smoothly than coarse ones, but as 

I . soon as they become clogged with sawdust they lose their efficiency to 

a great degree. As this partial clogging becomes more troublesome at 
the latter end of the stroke this " increment tooth " arrangement (simi- 
lar in principle to the increment-toothed file so favorably known) brings 
the larger teeth into play just where they are needed, and while obviating 
the rank tearing of coarse teeth at the commencement of the cut, 
reduces the amount of splintering at the bottom of the kerf. This 
arrangement also makes the saw strongest at the heel and lightest at 
the point. See Fig. 19. 




Fig. 19. Andrews!' Increment Toothed Mill Saw. 

The Reciprocating Rectilinear saw has many varieties. It 
maybe 

(1) strained in a frame or sash, and guided on both strokes, while 
cutting on one only ; 

(2) guided at both ends but not straine<l ; pull cut ; 

(3) free at one end, with pull cut ; 

(4) free at one end, push cut ; 

(5) free at one end, cutting on lx)th strokes ; 

(6) strained in a sash, guided on both strokes, and cutting on both ; 

(7) unguided at either end ; handle at each end, and cutting on one 
stroke; 

(8) unguided at either end ; handle at each end, cutting on both 
strokes ; 

(9) strained by a weight at one end, cutting on one stroke ; 

(10) strained by a spring at one end ; 

(11) strained by a spring frame. 

The Single Sash Saw is now out of date in this country ; being rajv 
idly su[)erseded by the mulay and circular. A mulay with the same 



RIMSUAW t)S SAWN. 21 

[Kiwcr a|ii>lie<l will do nearly doulile tin- (Hiaiitily ui' work, nwing t" 
ita greater lightii€»s »ml s]>ec(l. 

make 150 tu 2U0 stnikes per niimite and cut 




FVff. 20. Mill-Saw Tooth. 

about i inch in hani and 1 im-h in soft wihmI, at each stroke. It i 
generally 5 to 9 gauge. 

Fig. 20 ia a fonn of miil-saw ttmili (Hoe & Co.) 
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But while tlie single sash saw cannot compete with the circular in 
speed of cut or quantity of lumber turned out, the yaiig sash, having 
several blades strained in one frame, has a greater collective speed and 
capacity ; and in the form of the " deal-frame '^ used in England to 
resaw squared logs, is one of the most effective of all saws ; making 
little kerf, having a high speed, and cutting many boards simultane- 
ously ; while gang-sawed lumber brings a higher price than that from 
circulars. 

Fig. 21 shows one of the most improved American gang sash 
machines. The sash is 38 inches wide and contains 26 saws each 4 J 
feet long and 9 inches wide, No. 14 gauge ; teeth 1 J inches from point 
to point and the same depth, swaged to cut a kerf but -^ inch wide. 
The " cant" is from 10 to 25 inches deep, the stroke 19 inches and the 
speed 225 revolutions (and consequently full cuts) per minute, at a feed 
varying from f to 1 inch each cut, according to the kind of timber. 
The machine is run by a double belt 20 inches wide over a driving 
pulley 4 J feet diameter, requiring an engine of 16 inches bore, 20 inches 
stroke, making 175 revolutions per minute at 60 lbs. pressure. The 
average capacity is 70 M feet of one inch lumber per day of ten hours 
— although it may be worked up to 90 M in the same time. 

Fig. 22 shows a gang of Andrews increment toothed saws and the 
mode of hanging them so as to give proper " overhang." 

The gang sash rcfjuires less labor to produce 1000 feet of lumber 
than the circular does. It works best in connection with a large cir- 
cular which slabs the large logs into cants for it. The small logs had 
best Ije left to a small circular to saw into boards, scantling or other 
small timter. This gives the gang continuous work on timber worthy 
of it. 

A gang making 240 strokes |)er minute will take alxmt J to f inch 
feed |>er stroke; in 12 in<;li (smtw, /. e, from 1 to 8 inches per second, 
aofuorrling to the timlH*r. The bhules are, as a rule, made narrower at 
the ends than in the (fcnter. They are generally 8, 9 and 10 inches 
wide, from 10 to 16 gauge. 

The thinm?it hjiws |H»SHil)!e with a fast jr«">g *^re fifteen gauge. 

The prin(*i|al iwlvantagc? of the gsnig is the extreme regularity in 
thickness of tin* iH^inls it makes. 

The Malfiji or Mufejf Hdw (probably nanunl from the GiTman Muhl- 
Hclgey viiU-Haw) collie's under th(i lu^ul of blades guide<l at both ends but 
unstmiiuHl. It lia^ a pull cut and very rapid cutting speed, exceeding 
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in thw rcHiHiC't tlie sash saw, which by reasou of the inertia of the 
frame is more limited in sikhxI. Its use is mainly in the Western 
States of America ; and it is in its inception essentially bold and Amer- 
ican. There being but little of the blade exposed unguided, its use at 
high speed is, however, (|uite safe. (See Addenda.) 

The mulay saw for logs is generally 10 to 12 inches wide and ^ inch 
thick, and making strokes of 20 to 24 inches at the rate of from 300 
to 400 revolutions i)er minute, giving a cutting si)eed of about 600 
feet per minute. 

Mulay saws, when first introduced, were full 4 inch thick. Now 
they are in use only J inch thick — but generally are No. 7 gauge or 
•^ inch thick. 

The length of stroke for some log-cutting mulays 7 feet long is 28 
inches ; number of strokes 200 to 225 i)er minute. 

The mulay jig (Fig. 23) is i)erhai>s the best for soft wood. 

A " smart mulay saw '^ making 350 to 400 strokes per minute will 
cut ordinarily f inch hard and | inch soft wood at each stroke. 

Mulays are almost always the same width heel and jwint. A cor- 
respondent writes : " Some years ago, a party in Auburn, N. Y., took 
out a patent for a mulay mill that ased a tapered saw wider at the 
top than it was at the bottom, but it was a failure." 

Mulay gang and mill saws were formerly made thicker on the front 
edge than on the back ; but for some years past they have been given 
the same thickness on both edges. 

The mulay scroll saw shown in Fig. 23 has a 3 inch stroke, and 
makes 1000 to 1500 revolutions per minute, receiving its ix)wer through 
a 3 inch belt on a pulley 6 inches diameter. 

The Drag SatCy as its name implies, cuts on the pulling stroke. 
It is uiLstrained and unguide<l at the free end ; and is, in fact, the 
Jajianese hand saw, ix)wer driven and guided at the butt. Its stitthess 
is of course greater than that of a mulay of the sjune thickness; and 
it may be made thinner for the sjune duty. Its use is mostly limited 
to cross cutting felletl logs and ship timbers ; though more rec^^ntly 
there has been brought out by A. llansome ct Co., London, England, 
an admimble horizontal adaptation of it to felling trees. (Figs. K 
and L.) 

Fig. 24 shows the attiichment of a hirgc diiig siiw for butting. 

The butting or drag saw is 7 to 8 indues wide at butt, 5 to (j 
inches at point, and 10 gauge. 
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It is (riven mill twtli if inteiulctl to l)e iiswl as a dr^ saw pr<4H!r — 
that is, cutting uii tlie pnll stroke only; hut if inteiidLxl to cut on lK>th 
.strokes, it is given cross-cut teeth. 




Fill. '4ii. Drag If^tiv Teeth for Fireivoott. 

For farmers' use drag saws are 4J to ti feet long, and tapered from 
7 to 5 inches; stroke 40 to 60 ]»er niinntc. In shingle mills they are 
nuicli licavier, and rtiii 80 to 120 strokes i>er minute ; are 5 J to 8 feet 
long; sometimes tai>ering from 10 to 6 inches and sometimes 10 to 12 
inches* wide tlirotif^liuut. 

Drag sjuvs for firewood are generally made witli a tooth such 
as sliowu in Fig. 25. Wlien the cutting is done on the pull stroke, 
thinner blades may l»e u.sed than witli double cutting saws ; but the 
latter will saw smoother, and arc iLsed in drag sawing l<^ for shingle 
bolts, beeause it is desirable to make the edges of shingles as smooth 
as possible. 
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Owm 4, free at one end, and " push <'ut " is jwrhajw the most 
numerous of all— including |irinci()idly all the varieties of «ir]H'nter8' 
hand saws, of liotli jmrallel and ta|)er blades, with and without Itacks. 

In general, the te<;th are of wjual size thnniglHHit the length; but 
there is in some varietii-s — notably the hand-rip-sjiw — an inerea.'tb in 
the sisie of the rcvth fnim [mint to heel, rcforrcil to at the close of the 
remarks on .saw teeth. IJiit this increttse is imt always ri^ular and 
graduated, but sometimes a Mudden step. 
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This class may be Bubdivi(l»l info (a) taper saws, without frames, 



and (6) jHirallel s.iws, witli backs. 

sizes and spaces of teeth, etc. : 
Name. Length. 

fHanil, 26" 

j Rip, 28" to 30" 



Tile follnwing table gives lengths, 



Taper 



Panel, 

ptupass,* 
Keyhole,* 
Tenon, 
Miter, 



I ra) 

c, 

iKe 



:4" to 24" 



10" 



to 20" 
to 9" 
to 18" 
to .30" 



18 

22 to 20 

16 

21 

22 to 20 

20 to 19 



Pulnls to iDch. 

5 to 12 

(Heel, 3 to 6 

\ Point, 6 to 8 

8 to 12 



11 to IS 
10 to 11 



The rljy^ htilf rip, hanil, brokfn space, panel and Jine pfind axe 
alike in genentl a|il«airanee. Chart s&vm aK merely diminutives 
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The blade is "taper" in onkr tliat it mav ln> iii.'iti'ly equally stifl 
til rough oil t ; for ease in attachment of the handle, and to lighten it. 
This tajjer is either striiight or curved (sec Figs. 30 and 31). 

The curved tajter (Fig. 31) is claimed by the niiikcrs to somewhat 
lighten the saw, while lessening its liability* to vibrate, when drawn 
from ft cut. The "increment" tooth of the rip saw is clearly shown 
in tlie figure. 

The straight eilge of Fig. 30 is graduated, as a ride ; and the imple- 
ment also has a level, scratch awl, etc. 

Figs. 28 and 29 show a mode of strengthening the handle. 

The tai/e saw and the compaaa, or lock sawa, differing only in size, 
and all itsetl for curved line cutting, have narrow lilades to permit 
their turning sharp corners. 
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A convenient cKiniiMise saw, made hy McNiece, of Philadelphia, faas 
tlic bladu clainpiid in its slotle<l handle bv means of a screw clamping 
fcrnle (s«. Fig. 32). 




Tbo keyhole Or lock saw is still narrower. It should be made with a 
pull cut for tlie reasons stated, pa^ 17. 

Pruninff saws are coarser, thicker ami keener saws than tliose for 
dry wood. They arc sometimes made with half iinioti or briar teeth 
for nipid execution. 
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Figs. 33 and 34 show a pruning hook attactunciit to (i ]ir[iiiing saw. 
■ Tilt' potid iw saw, generally supplied willi a " litlcr hiuidle," is 7 to 
8 inches wide at butt, 5 to 6 iiichts at point, and 9 to 10 gauge. 




Hand saws for ice are about 24 inches lung, gauges 16 aiKl IKi 
leetli regular croH«-rut (wttern, ^ inch to 1 inch apai-t and deep, and 
witli enormous set as tliiH nialeritil clogn greatly. 
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Tlie various hnekeil jxiraUel fil/uled sawe, known lus (moji, wmi/i, ««•- 
cane and ilovetall, ac-wirding Uj iheir uses, liave tliiu ami canifullj' ham-' 
raereil blwles stiffened with u pitjce itf' metal sprung ou. Tliey are 
much employed lor accurate work. Care should Im? taken not to spring 
the back by knocks. 



wh 





Fig. 38 showri a liaud-burt* witli detachable back. 

The SmUh'a aareio hetui naw has a handle like a file and Ls used lor 
cutting the slut in screw heads. It has a thick and hard hladi-. 

The (HMub cutter's saw, soruetimisi calleil a "stadchi," iw double, the 
two Iduik'S twing sejtaratcil by (iiu^ikiug, at any desiral distamc'u; one 
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edgfl being sliglitly in advance of tl)e otlu'r m afi to enter a now cut, 
whicli the other fin iftlies. Thus sjMicing aiid depth art' prescn'ed e<]ua1. 
See Fig. 09. Similar »awa, on a larger seale, have l>een used for cut- 
ting micnifieojR' and air jmmp rarkw. 




Fig. :i7. 

Fig, 42 shows an instrument designed to bare and rouj^hen the edge 
of Iwne fragments without injuring the soft piirts. The tube (^irics 
and imrtly exposes a stem, one side of which is a knife edge and the 
other H i^w, and either of which can lie worke<l at will. 




Fig. :ts. 

The increment t^x)tli (see jrage 20) has tliese advantages for hand- 
saws : the fine teeth l>eing used to start the cut and coarse ones to 
finish, a saw will work freely and easily. In hand-sawing the least 
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amount of power k employed at the beginning of the cut, but 
as the arm straightens at the elbow more force is used, and the 
(ioarser teeth allow it t<» be utilized because the h|iwc lietween the leetli 
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<1ii not v]og as readily as the fiiie teeth do, and the fine toctli do not 
c'att'h at the l>eginniiig of a cut as tlo entree teeth. 

The teeth of a hand saw should be so truly tiled that on liolding it 




I-'iy. 42. I'ti>teeteil RaitjUng Saii\ 

up to the eye and looking along its edge lengthwise it should show a 

central groove down which a needle should slide freely. See Fig. A. 

The cutting action should Ik; such that the bottom of the kerf should 

present the appcjintniv of Fig, B, and not that slion n in Fig C. 




Fig. 7> Hhows the proper cutting action of the teeth. 
Sawa fra^ at ona end and ciiUinff on both stiokea are conijiaratively 
rare. The M teeth hand saws and <iome butting saws mounted a.s 





/, 





drags, are all that we rail to mind. 
Figs. 43 and 24. 



We give cute of buth her 
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Fig, -14 sIkiwb a larger saw of tliin type, to be used witii twi» lisinde, 
and which may also be etmverled iitti) a "two-man" saw. 

Fip. G, page 32, sliow.s a large two-liuiided crijas (nit for one man. 

A doul lie-edged "universal" hand saw (Fig. 45) has one side mth 
M teeth fur ripping and cross-cutting and fine V teetli nn the other 
wide, ffir niitering. This saw can be used where a wide l>]ade cannot — 
and the handle is less liable to strain the operator's wrist than in the 
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case of a wide hand saw of tlic ordinary jiattcrn luiving its handle at 
the npi>er comer of tlic blade. 

The same double-edged saw, with shenth, has a jtole attachable to 
its luuidle for use as a tree pniner; the Icngtlis being 16, 18, and 20 
inches. (Soo Pig. 46). 

daaa 6, strained in a sash, guided at both ends and cutting on both 
strokes, is a peculiar one. Wo call to mind but one representative — 
Robinson's horizontal veneer saw, shown at the Paris Exposition of 
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1878, Very peculiar inclined guides give the blade what would eor- 
respond to overhang on each stroke, so as to give lead Imth ways. 

Cla«i 7 is the j>U saw, practically tlie single sash, nnguide<l and 
worked by hand. The blade is from 5 to 8 feet long. 

Clas«S includes the "cross-cut"— frequently written "X cut." They 
vary largely in general apjiearance and in disjKisition, but have always 
for their object the severing each fibre in two places. 

They are made double as wide in the centre as at the ends — to stiff^i 
till- blade and to allow for the greater lunoimt of wear in the centre. 
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The "guiiis" or gtillets in the centre are often made twk-f ils difp ii« 
those at the ends, to save frequent " gnraniing." 

In general there is one set of teeth termed "scorers," wliieh sever 
the fibres at the sides, and others callod " cleaners," which remove the 
central core or ridge, and plow out the diist made by the others. 
Cross cutting is like scoring a " gain " in a plank with the edges of a 
chisel, and then with tlie flat edge removing tlie severed portions. 




FHg. 46. 

" Cleaner teeth," " clearers," or " plows," are made slightly shorter 
than the cutters with which they alternate. 

In the "Twin Clipper " {see cuts) there are two M's, or four teeth 
to a section; one M, or two teetli, set eae.h way. The maker claims 
that where tliere are but two teeth (or one M) in a section, both teeth 
set the satne way, their teutlency is to draw towards the jmiut and first 
lake to the side of the kerf and draw or spring tlie section over until 
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it lets go wb*:D it rwicts, cntting the sides of tlit* kerf wavy, in tJiis 
manlier. 



Ill this cnws cut Mue pair ut" teet]i in designed lu counteniit the 




111/. 40, 

Hpring of llie oilier, keeping the sttrtioii straight and iiiLspmng, It Is 
also claimed timt wlieii ii seiitioii has Init two tectli it raiiimt be as Htift 
06 witli foiir. 

The cleaner teeth nf tlie " Twin Clipi*er " (sw; Fig. 50) are made by 
liimply eutting out the inside section of two tuetli,afi shown by tlie dot- 
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ted lines in tliecnt — leavingtwosetsof witting teeth orworeis iMitween 
each pair of <-IearerH, which are about ^ inch Iielow these last. 

The teeth of solid cross i-iits are diftienit to keep of proper length 
and shape. The saw rwjnires frequent giiinmiiig, and in this process 
is fi-equently broken or sprung and kinked, and then, unless ham- 
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mere*! and straigliteiie<l l>y a skilled Imntl, will Ix; sure Ui give trouble 
by niuniitg hard and sticking in the log. The (wrfomted cross cut 
avoids gumming, and the teeth are easily kept jiist right. 

Fig, 51 is Andrews' " Climax" ; Fig. 62, Disston's " Great Amer- 
itan." Fig. 53 is the well known "Tuttle" tooth. Fig. 64 shows a 




eniss out, in wliii:h the notch of each M is followwl by iKjri'onitionB, m 
also are the larger gullets between the Mm ami the Ws. \''Hrions styles 
of cross vM^if lire slmwn. 
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The Weiffhl Straimil Saw has only one ajiplication— to ice cut- 
ting. The blade is inoimtcd vertically in u fmme on a, sled aud la 
kept taut by a weight siiapcnded in the water to the lower eml. Are- 
tic explorers use this wiw lor cutting tlieir shijw out of ice floea; and 
it has been used for licavy ice-cutting for coinmorcinl purposeB. 
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The Sjjriiu/ W/dififv/ Sinr, itimiiiijniy known as the Gig, Jig, 
Fret or Scroll Saw, lias a pull cut onlj' ; the return being effetted by 
the same means that kceiw it strained. It is light running aud gene- 
rally used for catting out fine curved or scroll work ; although of late 
years the band saw is supi-rseding it for outside work. 
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Jig sawing really divides itsolf iuto two branches — sawing in irregu- 
lar shapes on the outside of a piece of material, and the same process 
on the ingide, known as fret-work. 

The short and readily detachable blades of the straiued jig saw can 
be 80 <juickly withdrawn from one tut and inserted in another starling 
hole that the band saw has no chance to enter the Held of fret work. 



Fig.t'ti. Feather Edged Baeh. 

It may be said to Iiave inHuenced American arehitecture, which 
seems lai^ely to have been arranged so as to give every opportunity 
possible, from crest and barge board to porch and railing, for the dis- 
play of scroll sawing. 




Pig, 67. 






Scroll-sawing blades are from 8 to 24 inches long and 13 to 16 
gauge. 

We may only notice that most makers grind their jig saw blades at 
the back, to avoid all error of setting, while Andrews grinds to a 
feather edge (Fig. 66). 
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The larger sizes necessitate a blower to keep the kerf free from dust 
and enable the workmen to see the lines of the pattern. 
Fig. 67 and 68 show small fret saws of a familiar type.* 




Buck Saw Blattea. 

The " Fleetwood No. 3 " fret saw runs about 700 to 800 cutting 
strokes per minute, Faster upeed is apt to lieat the saw and bum the 
wood. Boutcrs sometuties use a double-edged blade. 
Trumi) Bioa., Wilmiuglon, Del. 
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We hear of round saws for scroll work, but have not yet seen them. 

The Buck Saw, or Wood Smc, is a familiar implement. It is made 
with the ordinary inclined V or hand saw tooth, and also with the 
double cutting M ; the latter far superior. 





aS& 






wmmmmmmmm 




Straining Rods for Buck Saw Fraines. 

Several American styles of the implement complete, of the blades 
and of the "straining rods." are sliown herewith. American use has 
discarded the stick and twisted cord strainer. 




Fig. 69. Atidretvs' St€€l Spring Bucksav* 




Fig. 70. Andrews^ Bucksaw— Wood Frame, Steel Sjyring. 

In frames, recent improvements enable a much larger log to Ixj 
taken in. Figs. 69 and 70 show Andrews' frames, where the straining 
is accomplished by a steel spring comprising a part or the whole 
frame. 

Web saws J inch and narrower have wide ends, in order to give 
strength at the holes. 
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The Cihcular Saw, During all the centuries which witnessed 
the birth and rise, the haughty supremacy and the fall of nations in 
successive turns, no important change wns made for the better in 
the manufacture of saws, until, in 1790, a Jevice was brought 
out liy Brunei, by wliich cutting should be continuous. In other 
words, the application of the rotary principle to power-driven saws 
was given practically to tlie world.* While the circular saw was first 
practically used in Holland, its development is due to England and 
America — especially the latter. 

The circular or " buzz " saw, not having inertia to overcome m 
revolving, has a higher cutting speed of teetli than the reciprocating, 
besides this advantage of continuous cutting. 

It is made with solid and with removable teeth. We shall consider 
the solid-toothed variety first. 
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It consisiB, in its application to wood cutliug, of a circular disk of 
steel, rolled to even gage, ami then generallj* ground thinner either 
in the center or at the rim, after the teeth are cut.t 

As a general thing, the teetli of circular saws are more distant, more 
inclined, and more set, than those of rectilinear. But their action may 
be referred to the tangent of the circle at each tooth, ja'it as in straight 
saws to the line of the blade. 

The teeth are more distant, because their great velocity makes their 
effect almost continuous. In one variety used for cutting feather-edged 
or weather boards and taking a very deep, wide cut, tJiis is carried to 
an extreme — there being but eight sectional teeth {see Fig. 76). Few- 
ness of teeth gives the necessary increased throat room for sawdust. 

Their teeth are more inclined because they have additional power 
by reason of their great velocity, and hence can stand the extra front 
rake. 

* The circular saw sppeara in a British palenl nf Miller, Mo. 1162 of 1771. The 
full lext may be founit in Eifhards' work on Wood Working Macliinea, [age 6. 
t See Appendix I for Manul&cture of Circular Sawe. 
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They are more set to nmke a wider ktrf, required by reason of 
the waving and wabbling at high speeds of the disk, whicli cannot 
of oiuree, even if perfectly homogeneous and true, and unaltered by" 
hest, be kept as rigi<] an a strained straight blude.* 

The circular saw is easily run, and at a high speetl, Bnt it re<)uire3 
continuous attcndaiioe, thu work Iwing au rapidly done iti tu \m: in the 
operator's hands neai'ly all thv tinin. 




Fly. 76. Lane <e Bodley'n Mdf Guttle. 



* Somelhiiig portly oosweting the purpcae of itraiiiing u gvned hy tlio "side 
goiin" of Urge circulu eam. Sea Fig. 7fl. 



OKIMSIIAW ON SAWS. 



55 



Circular saws ordinarily run 9000 to 10,000 feet per minute, or 
200 times as fast as a push cut hand saw, which makes about 100 feet 
per minute, cutting only half the time. 

We may say for saws 12 inches diameter, 3000 revolutions jkt 
minute; 2 feet diameter, 1500 revolutions; 3 feet, 1000 revohitions; 
4 feet, 750 revolutions; 5 feet, 600 revolutions. 

Shingle and some other siiws, either riveted to a cust iron collar or 
very thick at centre and thin at rim, may he run with safety at a 
greater speed. Shingle saws are tapered to 14 or 15 gauge, and run 
from 30 to 48 inches in diametcT. We give herewith a 

Taiu^k of Speed for Cihcuear Saw^s. 



Size of Siiw. 


Kcv. per Min. 


Size, of Saw. 


Kev. 


per Min* ' 


8 in. 


4500 


42 in. 




870 


10 in. . 


. 3600 


44 in. . . 




840 


12 in. 


3000 


46 in. 




800 


1-1 in. . 


. 2585 


48 in. . 




750 


16 in. 


2222 


50 in. 




725 


18 in. . 


. 2000 


52 in. . 




700 


20 in. 


1 800 


o4 111. 




675 


22 in. . 


. 1636 


56 in. 




650 


24 in. 


1 500 


58 in. 




625 


26 in. . 


. 1384 


60 in. . 




600 


28 in. 


1285 


62 ill. 




675 


30 in. . 


. 1 200 


64 in. . 




550 


32 in. 


1125 


(y(j in. 




545 


34 in. . 


. 1058 


i}>^ in. . 




529 


36 in. 


1000 


70 in. 




514 


38 in. . 


1)50 


72 in. . 




500 


40 in. 


1H)() 









Richards, in his " ()peratx)r\s Handbook," gives the following speeds 
for circulars ; 

Diaiii. 

36 inches, 
30 " . 



25 
20 
15 
10 






U. 1'. M. 

1500 


iVni»luTiil Velocity 
Fi'ot iwr mill. 

14,100 


1800 


14,100 


2100 


13,700 


2400 


12,500 


2700 


10,600 


3000 


7,000 
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For shingle making the circular saw is noinetimes run horizontally, 
as illustrated in Fig, 78, whicli sliows the lai^est shingle machine in 
the world. 

A shingle saw should be re-ground as soon as it wears dovm to 14 
gauge, as the thinner the saw used the more profit. It does not pay 
to cut timber into sawiiust instead of sliingk's. 

Simonds 36-incli iihinglc saw-s (said to l>c not hanimertid) make 
from 1925 turns jwr minute, and 116 clips, to 2200 revolutions. 

The circular saw should not Ik uswI on work tliickcr than one-third 
the saw diameter. A 20-incli square " tauit " or log would necessitate 
a 60-inch circular saw, which may be ^ inch thick and make a kerf of 
^'j inch. But some economy of kerf and hence of time, power and 
material is gained by the " double cirtnilar" mill, having two smaller 
circulars rotjkting in the same dirct^tion, one cutting from the top, the 
other from the bottom of the log, in the same plane — one slightly in 
advance of the other (see Figs. 79 and 80). 




Thus the 20-incli log cite<l above could be worked by two 30-inch 
circulars ^ inch thick, and cutting only J-J inch kerf. In genera!, the 
top saw is smaller tliau the bottom one, the lower one, after successive 
reductions of diameter by shaqwning, l)eing moved to the top mandrel 

In California, ralwood logs ten feet in diameter are sawed with 
three 62" vertical circulars, one above the other, in connection with a 
small horizontal circular wliich divides tlie board in the line of the 
arbor of the middle saw. The two lower ones cut .58 inches between 
them, and the ujtpcr one takes 29 inches. 

In the choice of velocity and teeth of cirt^ular saws, there must be 
taken into consideration the hardness and grain of the material to be 
cut; its greater or less freedom from moisture, from gummy or resin- 
ous matters, and from spikes; also its size and the dt^rec of smooth- 
ness required in the surfaces left. The harder the wood the smaller 
and more upright should be the t«eth, and the less their velocity and 
the rate of sawing. 
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Fig. 81 sliowii tliti i-irmilar suw solid (uutli fur soil wood ; Fig. K2 
for hard wood,. 

In cutting Icngthwitie witli tltc fibrea (slitting, ripping), tlic tccUi 
flhould be ooaniG and inclined, and the himhxI moderate, k<i as Ui cut 
ntlier than abrade ; as fine sawdust takes inure jMwer to make it than 

OOUK. 

Chitting across gmiii (cross-initting, crossing) rctjuires finer and more 
npright teeth and greater velocity than in the last ciu<c, so tliat each 
Sbn may be rather oU by siiccewive teeth than torn by only one. 

They should be as hooking an tbey will Ixnr, cxcejtt for lath saws, 
where the stuff' is fed l)y the saw under the iirUir, and for side cutting 
shingle saws, where this would muse too fast si>eed. 




S2. ror limit IVwhU 



The more iuclincd si circnlar-siiw tiM)tb Is the wisier it nitw. With 
less rake, however, the eut is siniKitlu-r. 

The teeth of ihc " eimdiir " meet thi' fibifs sU v:lr^■iug inigliv. 1'ho 
fibres at the top of tin- " «uit " iiro met at a vi^rj- iK-uto aiijilc ; thiwe at 
the bottom at almost a right anglo. (Fig. A',) It follows that the 
first are cut to the best advantjige, and that narrow cuts — that is, those 
of medium height of eut — are sjiwwl less f«x»iomi<';dly tliun thick 
oiicd, tlie position of tlic tiiblc being the sinuc. 

Theoreticidly speaking, to effiict the greatest iH-oiiomy in cutting, the 
table or carriage shouhl be kept high up, so thut the i«nt Blinnkl be nn 
nearly as possible tangential to the disk. 

Figs. N, O, P show teeth mode to various taiigentA. 
6 
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±^ig. K. Action of Top ami Bottom Teeth of Circular Sfiwti 

Compared* 

For pine, spruce and hemlock the teeth slioiikl he cut to a tangent 
to a circle half the saw dianietcT. 




Fiif. y. 



.S ^ A- 




riff. o. 




The old " Barher" patent tooth hnd the under side concaved out, 
and ciitverv swe(>tlv. The Emerson inserted t^)th of the present da v 
has tills same feature. 



(iHIMSHAW UN SAWS. 59 

Tlie Knowles t<M)tli for drculai-s (Fig. 8G) liail its back slightly re- 
lieved — which rciilly amounted to having the point slightly upturned. 




v\. \ 






'-^, 
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rig. p. 



The (iridley tooth ior circular saws, shown in Fig. My as in onler 
ior work, has both spring and spreiid set. By use it iKH'onus worn 
and rounded, as in Fig. 84. For light power and tough sjiwing it is 
said to do well. Its cutting point must he kei)t up scpiare and full, as 
when rounded and dull (Fig. 84) it takes more |)ower and turns out 
|>oorer luml>er. It should he filed almost exelasively on th(» under 
side (as should any other tooth.) 

An arrangement of circular siiw te(;th, which is a development of the 
increment tooth referrcn^l to under the head of tei^th, has sections of the 
periphery arningcd with in(»rc4ising sj)ace(l teeth — the inventor (claim- 
ing smoother (Uitting with less consumption of power. He states that 
at Cincinnati a 7 gauge, 56 inch, variable s|)a(^d circular used from 7 
to 20 HP I(ss than any other of the same thickness. (Sc^ Fig. 85.) 

The points (n\hi (jf circular s;iw' teeth should touch the luml)er. They 
should be kciif sharj) by constant tiling, and set by springing and 
swaging, so as to clear the blades. 

The Americjui tenden(!v is towards extra thin sjiws, jus luml)er 
' l)e(?omes more and more valuable. Thev are now made to 54 inches 
diameter, as thin ;t< Xo. 12 gauge at rim and 11 at (xmtre ; 60 to 72 
iiK^hcs diameter, Xo. 10 at rim and \) at centre. In extra thin saws 
it is ne(iessarv to use a larger munber of teeth than in thicker ones. 
Every -^ inch saved in the width of s;iw kerf s;ives 1000 feet of lum- 
ber in (»verv !(> M sawe<l. 

A circular siiw has a great amount of difficult work to do, rapidly. 
It is something more than a haixl st<»el disk. It miLst ke(»p its jK>sition 
and work well when in rapid rotation and doing hard duty. 
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There is little real diffieultv in makinji: a "circular" with almost 
any kind of tooth, that will run well when new; but the steady use 
and cH^nstimt changing of the teeth for months are sure to iM)int out 
all their defects. 




Fig* 85* Andrews^ Tncrenient Toothed Circular. 

Hard circular plates he^it ejusier than soft, and dry lumber causes 
greater heating than wet. 

A ta|)er ciix^ular will stand a higher speed than an even gauge or 
one ground thinnest in the centre, as there is less weight at the rim 
and CM)ns(»<juently less centrifugal forc^e. 




Fig. SO. Knotvles' Tooth. 

As a slight offset to the advanhige that rim tapering gives a circular, 
there is tliLs : tlmt as the saw gets smaller it gets proporticmately thicker, 
when it does not need as grciat a thicknt>ss to keep it stiff'. 

Veneer-ciUti)if/ rhvwhxv siiws are employed for making ven(H3i's nv 
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very thin plat^, generally of valuable woihIs.* They are designedly 
thinner at the itlge than in tlie oenter, a*, the sheet reinove<! reailily 
ijentlf aside. They are eilJier wihd *)r aeginentetl. The edge must run 

exwHliiiply true, imd ihe teeth Im .'^harp and very faintly set. The seg- 




Fiff. S7. Small Sfyntetitrtl Cifcul^r. 



inentH are from 5 to 10 gauge, and 
A Hnmller segmental saw w show 

saws is shown in Fig- 88 ; and 

While drcular saws for woo*l can be 

diameter, there are also smaller "circi 



12 inches In dijuncter. 
iwa in Fig. 87 ; a segment for larger 
veneer sawing machine in Fig, 89. 

nolle np to 80 and 100 iiielie.H 
lars " n.se<l for miii-1i work as 






^*-' of Virriilm- Hin. 






cutting notches in tcle,*.'jij>fts and in screw heads, slits of bat's-wing g:ui 
burnerii, etc. The teeth of these last are sometimes serrated with a 

* Knife or spliltiiig [uacliinea for thu purpose annwer well enough for ntrnight 
grained oii'l pliant woodn, w Hondiiriu timhogany, but not for irr^iiUr, lunili niid 
liriltle grnin, siii'li sm ronewood — aa in the Iwit cute the veneer oiirln up conn id era b I _v 
OH removal, and Iulh n disposition lo uplit and liecome pervious to glue. 
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screw cutter or tap, as in making the teeth of a worm-wheel. Perhaps 
the finest circular saws made are those for slitting the nibs of gold 
pens. The exact size of one is shown in Fig. 90. It is y^" thick, and 
makes 4000 revolutions per minute. The cut is engraved by using as 
a transfer the saw itself, kindly loaned by Mr. El)erhard Falxjr, of 
New York. 




Fig. 91. 

Fig. 91 shows various forms of solid and inserted circular-saw teeth, 
arranged thiLs by the Disstons for the convenience of customers in 
ordering. 

Referring to the numbers on this figure, Nos. 1, 2, 3 and 5 are for 
cross cutting; Nos. 6, 8, 11, 12, 13 and 14 for ripping; No. 4 for 
either. No. 8 is ascd for hard wood. N<js. 11 and 14 are the most 
commonly used in America. 
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A tiny saw, difficult to classify, is Fig. 96, which has two cutting 
edges, one of which is a reciprocating circular sjiw. 

Fig. 96 shows a surgical circular sjiw worked by a thumb lever. 

For sawing loaf^ugar, the teeth are V-shaixxl, one-half inch apart, 
gauge No. 10, with great sc^t, A 36 inch sugar s;iw runs only al)out 
300 revolutions and under. 

Fortyo77/the teeth are V-shai)ed, 12 points U) i\\i^ inch, with no 
set. Tlujse circulars are 2 to 10 inches diameter, and of* from 19 ii) 
22 gauge. 



.^•'VVv 



Fig. 95. Bone San\ 




Fig. 96. Siirgical Circular. Driven by Thumb. 



For bo)U'. a 9.1 inc^h saw has 100 teeth, " luuulsiiw'' stvle in outline. 
The plate is 22 gaug(», and and an additional ^ inch set is given. 

For iron the handsaw tooth is used, with no set; sjKice, 12 points; 
a 4 inch saw of 14 to 22 gauge runs 150 revolutions. 

For cutting off wrought iron and steel beams Disstons recommend 
a cinnilar 44'^ diameter and about J" thick, having peg teeth J" apart, 
with no set, and running slowly where neat cutting is require<l — say 
only 150 to 180 feet ])er minute perii>heral speed. 

Ri(?hards()n Bros, siiy that circulars for wrought iron should have a 
s[>eiid of about 150 linear feet per minute; for Ciust or malle;ible iron, 
one-fourth fiister, or say 190 feet per minute. 

For white or Britannia metal, one-fifth the revolutions for wood (say 
1800 feet i)er nunute), but a larger tooth than for iron. 

For hraAs, its fast again as for iron — say 300 to 375 feet per minute. 

As rcgtu'ds th(j (pmstion of few or many teeth for w<mk1 cutting, opin- 



66 



URIMSHAW ON 8AWS. 



ions differ, and yet perhaps without cause. The writer inclines to the 
belief that while the fewer the teeth the higher the feed capable per 
tooth, and the more chisel-like the action of the teeth, — yet there are 
cases where by reason of light power and hard cut more teeth are neces- 
sary. Certainly thin saws require the most teeth ; or, to put it the 
other way, increasing the number of teeth enables the use of a tliinner 
saw and less power. ' 

Fineness of teeth also gives smoothness of lumber, as the tec»th are 
stilfer and less likely to lead into the wood, and the saw marks are 
(iloser together than with many teeth. 

In some parts of our Southern States where formerly a 56 inch (cir- 
cular had but 26 to 28 teeth, now there may l>e found a very large 
pro[X)rti<)n of 56 inch disks with 56 teeth. 

The fewest number of teeth we know of in a rotating saw is two ; 
these being simply two long arms with a central hub, revolving on an 
arbor, and chiseling their way quietly and slowly through a log. This 
could hardly be termed a "circular saw," l>eing rather a rotiiting 
chisel, and just as much like the Daniels i)laner used in v*<\x sho[)s. 

The following table gives the aven^jc diamct^'iN and thicknesses of 
circular saws, with size of mandrel hol(»s : 









Table II, 










Diameter. 


Average 
Thickness. 


Size of Man 
(\re\ Hole. 


Diameter. 


Average 
Thickness. 


Size of Man 
drel Hole. 


4 incli, 
6 " 


19 gauge, 
19 " 


1 


36 i 
38 


inch, 


'^1 


?auge. 


n 


6 " 


18 


U 


.1 
4 


40 


a 


8 


a 


2 


7 " 


18 


u 


i 


42 


a 


8 


a 


2 


8 " 


18 


u 


1 


44 


i( 


7 


u 


2 


9 " 


17 


u 


5- 


46 


a 


6 


i( 


2 


10 « 


16 


(C 


1 


48 


a 


6 


a 


2 


12 " 


15 


a 


1 


50 


a 


6 


u 


2 


14 " 


14 


(( 


n 


52 


a 


5 


a 


2 


16 « 


14 


a 


u 


54 


(( 


5 


C( 


2 


18 " 


13 


u 


u 


56 


u 


5 


a 


2 


20 " 


13 


u 


lA 


58 


i( 


5 


a 


2 


22 " 
24 " 


12 
11 




1ft 


60 
62 




5 
4 




2 
2 


26 « 


11 


a 


If 


64 


i( 


4 


cc 


2 


28 " 


10 


i( 


n 


66 


(( 


4 


a 


2 


30 " 


10 


a 


n 


68 


a 


4 


n 


2 


32 « 


10 


a 


H 


70 


(( 


:^ 


a 


2 


34 " 


9 


a 


If 


72 


u 


3 


a 


2 
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(In Apjx^iiilix X, tim (gauges im' given h-iiiislatc^I into <io(jiiiaIs 
und also into thirty-s<^'(inds of an iiK'li.) 

In tiim^ i>a.-'t the griniliiig pnxioss wil-j sy ilillii'iilt and i'X)M!nsivt: 
tlmt tlip flat " cireiiiiir " w.i-i linislicit on Hie !i^ siilu onk. Nowadays 




i iIk- 



Flf/.UT'. liSsJied firritlur. 
many makers give tin; !vm\v ai'('imUe fiiiisli on Imih sidci* 
can conwcjneiitly he nswl eitlier riglit or left "liaiidiii." 

A variety of tlie circular saw is tin- d!nlu\l cin-iilar, used not lor 
dividing material in a rifflit line, but lor euttiiig out bi'veli-d-ixlged 
liisks, iw liiin-el lieails. Jfj^ aetion thus iiinies in Uitwei-n that of the 
ein;tilar and that iil'tlie eylinder Siiw. 

Concave sjiws rini altout the following dia 
1) ineli, . 18 g-.uige. 12 im-li 



nd g-auges: 
' ^> gJtug.'. 



18 



IT) 
14 



10 



in 



.. {18 and 99 show *' riglit- ' 



l.'i " 
■ft-han.le<l" s;iws suffioientiv 



clearly to retjuire no other explanation. 

fii^ii^-footfieil circular mw«, the use of whieh is ali-eady iai^i and 
ru^iidly extending, have the following advantages over xolid : 



ORIMSHAW < 



The teeth being drop-foiled, from bar st^el, are regular in size and 

Kliajx', and of better material than is jxisaible to iise fur the wliole saw. 

Tlie tcetJi are capable of liaviug mori' ami better sliaixxl throat — a 




Fig. 99. " Leff Hatuleit." 

8|>ecial ailvantage for (roarwe feedw, arid for sofY, wet 
They eiit so mueh HriiixitluT hiinWr tliat tlit'v art 
of a^ " iilftucr-bifii," 



ami iibritiL'' v 
frci|ti('nll_v s] 
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Tluy ettect a grwvt savinjr in time aiul Hies and blades, over piin- 
miiij^ and sharpening; they also avoid lessening the ejipacity of the 
saw by the rcdnetion in diameter eonseijuent on filing the solid saw.* 
The widely-ojHiniting and siieeessful nse of emery wheels is, however, 
lessening this advantiige. 

The time of the mill lost while the solid tiK)th siiw is Ixiing re-gul- 
leted is imj)ortant in new eonntries and in locations far from the saw 
factory — jis New Zealand. 

With a few thousiuid little "bits," costing three cents each, a New 
Zealand or far Canadian siuvver is independent of mishai>s, even with 
the knottiest wo<h1. 

There is an avoidance of the necessity of readjnsting and aligning 



*C0ST OF RUNNINO Pl.ANKR-ToOTHKI) SaWS, AS COMPAUKD WITH SOLID-TOOTHED 

Saws. — Messrs. Emergon Snnlh *& Co. give the following calculations: 

"The average size of l>oar(l circular saws is ahout 50 inches in diameter, so tliat 
wc will base our calculations on that size. 

"Circular saw mills vary in capacity from ')000 to 40,(M)() feet of lumber per day, 
10,00<) feet being about the average. 

"Starting with a new 56 inch saw, at 10,000 feet per day, we will base our calcula- 
tions on sawing 1,000,000 feet in 100 working days, or about four months. 

Cost of 56 inch solid saw, present price list $117 00 

One hour per day for filer, 100 days, thirty cents i>er hour 30 00 

" In order to re<luce the size of a 56 to a 54 inch saw, a strij) of tempered steel, 14 
feet in length, 1 inch in width, and the thickness of the saw, must be filed into fine 
dust. Besides, time is si»ent in si)rea<ling and setting the teeth and in rounding the 
saw. 

1 dozen 14 in. mill files, per month, at $9 per doz S36 00 

(rumming and straightening once in "2 months, say 15 00 

Average cost of transporting to saw maker, say 6 00 

Reduction in size of saw, say 2 inches, leaving the saw at the end of 4 months 

54 inches in diameter, present price list, S96, reduction in value 21 00 

"The above calculation only estimates the reduction in the size of the saw at one- 
fiflieth of an inch per day. If the saw is kept gummed down with a file, the cost of 
files and filing will be much greater than this estimate. If a gummerof any kind be 
U8e<l, add cost of the machine, wear of tools, wheels, etc., and the owner will find the 
cost more than the estimate of sending it to a saw maker. 

Cost of mill standing idle, say half hour per day, in filing and putting saw 
in order so that the owner has lost the sawing of 500 feet of lumber per 
day, at $2 \)er 1000 cost of sawing for 100 days SlOO 00 

Total cost $325 00 

Cost of planer, saw and 1000 bits 200 00 

Difference in|favor of Planer Saw 125 00 
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th(( f«iw oil tile iimnclrcl in tlie raee where a r:|mre aiw i-iiiiMii< tlii" )«w- 
yiT to save thf othei'wlw! inevntjiblc stoppii^fc of the mill in thi' tiwe nl' 
a tooth breaking. 

Thf spacing, set, and shajH; of the iiwertwl tettli iw Itetler than llic 
iiviragc saw^tir would maiiitnin even with tin- "guide lini*" inarlcMJ 
ill till- disk l.v sonic .■iitiTi-rising makers. (See Fig. 100.) 




Ffg. too. .Htion-iiiff Guide Li 



Mill <»|tahle of imtting solid sawn In nnler are very Ktiircc. Bill in 
many inillti an* to Iw found inon who aif g*jod, valmdile sawyrrw, and 
niidoR«timd tnniiiig ont UuiiHcr to tho Iwst iuivantagt^', l>ut who arr 
[Hior tiliTs. Thu iiisi'rff<l tiMitli makes their skill available. 

The plate of a saw iw nothing but a handle carrying the teeth, and 
iM stPainetl by the use of dnll teetli. The iiiserteii teetli iiui !><■ kepf 
.■ilmrji and hciiet.' t-liiiiii the plate les-^. 
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Till] eiitliitg pomtg or mw hits being slm]>eil hikI sliaqMeuetl while 
out of the saw, can, if it be the sawyer's fancy, be niiule slightly 
concaved mi tlif tinder side, Urns pi-eseiitiiig full prombient <«rnere 
a little III advance of the cutting centre ; and in (smsequenec of the 
corners of all teeth wearing tiister than tlie centres tlie se]Hirate teetli 
will do more work with one dru»ing, tlian iwlid teetli, which are tiled 
or dressed .sijuiu'e. Fig. 106 .shows their first state and mode c>f 

iiin 

rig. 106. t'tifioiM VomllHotui of Teeth. 

wi-iir. They repfGsetlt a to|i view of the |K>iiiL'' of teeth in vari- 
ims fihiijRw. If the Ixtiiit i>r ii t4X)tli get into the .shajw of A or any 
otlier irregittiir sliape, it'siionldlirHt be' i^juared and tiled tip into a 
legiilai' sIiujh:', so thatrthi;-re will be ai) eijiial amount of rnetii) on tta<-h 
comer. If ii t"6tli luseM u corner like that of B, thi' oji|M«ite corner 




■ filed olV M. iis 1,. havi' the ii[i]K>anin<r of <_' ; swiigc ll into 
^hape like 1), then bring it into a |)ro)K'r Hlm]>e like K. A w also a 
JHid ttMith, having ton mnch nietiil in one corner, and miiHt Im; HIeil 
iiitf) the sha|^ of (' bt^fore it will sprwul jiroperlv. 

One file will go us far iti keeping a good inserted t*>olh *iw in onler 
!i8 ten \f\th a solid .saw. 
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An iiisiTti-^l-t^MitlHil .siw can have hard or soft tcoth at will, for 
varyiiijr kinds of lnnii)fr. 

The; Knici's<m i^its an; t<jni|)erwl to scratch glass, and weigh one- 
sixth onncc eaeh. 

The various items of power-sjiving liy reason of keenness of eut 
and narnnvness of kerf, are the same lus are fully laid down on another 
|Kige. 

Insert^'d siiw tei'th «ime into use alnuit 1840, the teeth l>eing plaeeil 
in HH'tangular s<K*kets and held in phwH' hy a \/ tong!ie and gnM)ve. 
The re<*tiingular six'kets have l)ei*n largely (lis<*:inl(Hl lor curvetl, as 
giviiig less liability to rniek. 

Tho following figuixs from tht; Alhion Mill on our West Coast, 
show tho |>erforman(v of the lloe chisel bit siiw : See Fig. 107. 



No. (lays. 

XovcmlH*r, 26, 
I)e<iMnlKT, 23, . 
January, 2<), 
Febniary, 2^, . 
March, ' 25, 
April, 2(), . 

Mav, U), 



Feet lUianl Measure. 
. S5i),-I07 

7J)S,274 
. S«)«;,JM)2 

<S52,S18 
. 1)()2,537 

j);54,;3;37 

. ;187,()1!) 



n;2, . 



5,«(n,38r) 



NumlMT of bits !ised in the work, -I(MK) in all. 

The bits an' run in the Albion Mill as follows: Startin*: in the 
morning, with new t<?<'tli, on 4 inch ftinl, in hard pine or R'd-wiMKl 
until noon. TIm'Ii a set of new teeth run until night. At night the 
watrhm.in puts in the next s(»t. The (IuIIikI t<H,'th are sharj)cne<l twiei* 
for the l)ottom saw and are then workeil in the top siiw. 

The ** Brooke '' tooth saw is shown so clearly in Fig. 1 OS as to 
riMjuini no special explanation. 

Fig. 101> shows the cutting action of an inscrtcMl t(H)thc<l siiw. The 
type sh<>wn is one of those made by the American Saw ( \>mi)any. 

Fig. 1 10 shows the ** movable t<H)th '' of the Amerit-an Saw Company. 

Fiir. Ill shows a ** i)erfonit(Hl " insert(Hl tooth made bv the last- 
name<l makei>;. 

Inserte<l toothe<l siiws are made from lo to K\ gauge and from 12 to 
72 inehcs in diameter, the smaller sizes iH'ing used for edgeiN and gtmgs. 




Sltaiim' Roaalng Mae/Uiie. 
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Fmiu " Kiiiglit's Amerimn Mechdniml l>ictiomiry "* we fctke tlif 
Htmexul (fniciw- n-in^afiihitiiin "f varlotis inriiTtahle teeth : 



b. CIhoii. 

c. Emerson. 

d. CleiDson. 
c. Lijtpincott. 
/. 8i«iul<li!ip. 
ff. Emerson. 
k. Niailc. 

I. Eniersoii. 
j. Brown. 
k. Cleuison. 
I. Woodruff, 
m. Emerson, 
n. Din8t«n. 
0. Shoemaker. 
p. Enierwon. 
9. Emerson. 
r. EmiTW)n. 
«. Disston. 
t Disston. 
u. Hoe. 
Vj Strange. 
w, Huniphrey. 
X. Miller, 
y. DissUiii. 
E. Miller. 



The most reninrkable ) 
done in 8epteml»cr, 1879, in tliu mill of Measrs. Cliupin & Barber, 
Bay City, Mieh., with a " Lumljei-man'H Clipi>er " (inserted teeth) 
saw made by Emerson, Smith A, CVi., of Beaver Falls, Pa., and ran 
by A. G, McCoy. There were made nineteen cnts, cai'Ii H5 feet long 

* IIrHI{;lil>jil, tjHi^oxl & Cu. 
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and 23 indies wide or deep, in tmc viinutc of time. Material, wliite 
nine. Tlie saw wna 72 iiicius diameter; No. 6 gauge at contrt', 7 at 
rim, and eontaiDitig 72 i-utting teetli. It ran at tlie rate of 650 revo- 
IntioHB, or alwut 12,250 feet per minute (over two miles!) and cut 12 
inchiSj at each revolution. This e3rtraordinary rate of feed was eflerte*! 
by steam ; i. e., a steam cylinder, 38 feet lung, and 7J incJios diameter, 
has its piston attached to t!ie carriage so that a log 16 fwt long was 
forced through its entire length in a trifle over one scennd — instantly 
the stroke being re\'ersetl, the carriage refnrnH in alxtut a second ; one 
jerk with a le\'er l>y the " setter " or man who rides on the carriage, 
and the log is " set" for an incJi Ixiard, and the saw is entering it ajjiain,* 
" What becomes of tlie sawdust?" may be asked by some — as no saw 
would Iiave tliroat room sufficient to contain one-tenth of it. It 




I-'iff. lUi. I.iiiiilniiiiiin's Clit>]tei 



crowds back post the edge of the saw, mostly on the bimrd side — the 
board yielding or deflecting, and thus opening a large H|iaee for ite 
reception and discharge. If the lumber sawed lie say 2 inches thick 
or over, and too rigid to yield to the pressure of the sawdust, no such 
feed can possibly be maintained ; nor if the flaw be cutting through 
the centre of a log, where no deflection can take place. In these cases 
the feed of the can-iage or log must be gi-athiatcd to the capacity of 
the dust cliamlwr or throat room of the saw. 

The teeth or attachments of an inserted teethed " circular " shouhl be 
made j>erfec-tly secure, so as to obviate any danger of their flying out 
while the saw is in rapid motion, and endon^rerlng life and doing dam- 
1^ to saw or nmchinciy. If tlic atttuOimcJit-* arc not Mceure the t(K»th 

'This is liuiiUiiu'Iy knuwii ns Uie "Eliot-giin" feeil. 
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is luil>le ki i\y oiil, witliout :i niunu'iit's WHrii!ii^, like u Inilli't (m.'c Sd- 
t-HtiJio AiiicrU-an, Out. 11, i«ig«: 2711). 

A curiosity in tlio way of a circular hiw is Hhowu in Fig, 117 ; tliere 
Itciiig twu planer bite inserted (projecting sidewisc, of counw), Ut clear 
olftlie ronglineKs left by tlie cutting teetli. W't; have at hnnd no pccnnl 
(if its atrtuul jierfurnianre. 

To lessen tlie heating of oirciilar blu(W, and to prevent wabbling 
lieing caiiiMMl by cx]HUi»ion, a {latent eircnlar saw lias radial slots tcrmi- 
iiating in round Imles — tlie oflice of tb»i«> Ix-tiig to preveut cracks frcmi 
extending. See Fig. 118. 




J-Hg. 117. 



I^ookwond's idea \a that if a radially slotted saw Im; lieated at or 
ncjir the eye, tlie slots etose up as uuich as the uietal expands, thus 
Iwiving the edge of the aaw entirely nnallccted. Or, if the edge of the 
saw be heated and consu({uently ex|>anded, tlie elote, by opening, neu- 
tralize the expansion, and l)Otli the eye and the eilge remain tnie. A 
saw never or very rarely bwomes lieatcd enough tn injure the metal or 
the culting (ii]ini-ity of the saw; and the niakeis claim that with this 
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improvciacnt, a aaw will ran equally true aiid iimkc liimbor (xjtuilly 
weU, whether tlif saw is hot or o)lU,an(l will ui-vit roiiuire Htraiglitcii- 
ing. The makers also cUiui that the !uiul>er, with tbe iiniiroved saw, 
is truer and sniuollicr than has heretofore beeu made witli circular sinvs. 
They explain its action as follows: When it runs out of the Ii^, 
the log, in [Ki.'^isliig, presses hard upon the outside of tlie saw near the 
eye or within the range of tlie slots, and by tlie friction thus pPoduocd, 
the Buw becomes hoate<l in that part, and mnswiticntly expands, wliere- 
apon the sections close up the slots and pnyect inwards, and thus 
release tlie saw from the great strain on tlic e<lge, which n solid saw 
must endure bcfitru it dishes. When, on tlie other hand, the siw runs 
intti the log, then.' in great .■rtndii thrown ui»on the wlfre of the -law Uy 




cramping it in tin- guides, and hence t]ie heating on the outer edge 
and consequent esjiandijig of that part, v/h'ivh rendew tlie saw loose 
and flabby and uncertain in its operation. They claim tliat a slotted 
saw may tw hcalwl ever so much or often, and never Iw thereby thrown 
o(it of its true fiirf:ice ; the exlernal and iutenjal vent allowed by the 
alots causing the saw always to oporufc easily anti freely, and conse- 
quently I)e less liable to heat; and if it does heat, no ]md eficct is pro- 
duced, nor any laicertain operation mused thereby. They say : "A 
slotted saw will invariably run where the filer ilesii-es, every time in 
the same tnu^k, unless violently restrained. If the saw does not nin 
where yoii want it, correct it by filing. In consequence of their Ixiing 
DO cBcot prodnccil on the accurate operation of the n\w by heating or 
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changing tlit- toniiwmtiire, a saw caii be run witli wiiuil (wrtaiiity uixl 
as cffeclually as a solid saw, with a gauge lew set. A slotted saw will 
therefore Buve fully one-third of the saw scarf, and ten per oent. of the 
lumber when sawcti into boards, A slotted saw will never syiot, 
beraiise, however ranch it may l>e heated, it will rffiunie its original 
simjte when c-ooled." 

One deviee for cooling the saw and preventing craeks from extend- 
ing far, is !i number of round holes drilled obliquely through the plate, 
aud iiiteudal to caiiae an air current through the disk. 

It Ls estinmted that three times re-guuiniing a non-jwrforatcd circu- 
lar rants nearly the price of a new saw. Perforatioiw in the line of tlic 
gullet lessen this cost. The metal in the track of the jx^rforations is 
softer than the teeth, because of the sawdust lefl in them when the 
plate is scoured after tempering burns when the plate is flattened and 
drutvs tbe tenii)er of the hiAea. 

8|KiuIdiiig states that the bevel on the under side of his itLsert*tl 
toeth should nitige down on an angle to one-fifth the diaructer of the 
saw. 

Jn cutting ;)2-inch stufT, with a feed of ^ inch to each tooth, it is 
evident that there must be a throat area of at laid 32 x ^^ = two 
Mjuare inches. 

^paulding <^n]putes tlie neecssary throat nxiui tluis : 

A 72-iiuth saw with 46 teeth, cutting 4 inelies [wr revohitiou, 
removes 128 st^uare inches on a full cut of a 32-iDch l>aird. This 
solid wooti cut intxi dust will require twice the 8]iace, or 256 square 
inches ; hence eai-h t«K)tli should liave 5^ stjuare inches tliroat room, 
to work freely aud easily and clear freely. With less throat it ^v^ll 
clog or force tlio sawdust into the space between the saw and tlie log, 
and cause it to beat nn the nm. 

In cutting thin-lnianls which will bend aside, |terlia[)s less throat is 
rtH[uired. Hvc performau'X! of A. fcf. McCoy with a 72-iuch saw tak- 
ing 12 inches feed ou a 23-incli log. 

It is stated tliat tlie Spauldiug inserted teeth will stand -^ inch to 
^ inch feed to the tooth and liave room for the dust. 

DisstoiLs have a {tatent on enlarging circulars which have l>een worn 
down to unavailable sizes, by means of segmental rims of teetli, the 
periphery of the oUl plate ami tlic inner edges of the segments Ircing 
Imlvcd together and secured with rivets. A four-foot |ilate may Ik; 
pieced out til 5 or six feet. The expansion of the rim in running is 
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Maid t'> Ijf i-IiL'ukod iil tlie juiiit iiivl nut Ui aHbct tlio niuiii pluU:. Tlie 
old plute in gruuvtid on tfucli skIk to n guugc lf»<s in tliti i^ntre tliuo ut 
tiic rim. 

By tlie use of an "adjustable cone huKliinjj," wiwh nf van-nif^^izwl 
holes (■an lie. used on different arbore. 

TliK Cyr.iNDER Saw lias many namcR, fornie and applications, all 
■ having cylindrieally curved edges cutting parallel t^i the axis nf tho 
cylinder. Pcrliaps its oldest form is the Treiian or Trt-pldnc' saw (Fig. 
126), of the surgecjns ; also called a Orown saw, and naetl for removing 
nircular pieces of bone from the sknil. This is also miananutl tlic 
" spherical saw." The button saw Iuin a similar shape, and is usixl to 
cut out the cin-niar blanks of iKme or jiearl buttons. As the liarrel or 
tub saw, it is tiscd to saw barrel nc tub staves on the curve; in this 
(ase its functions being not to remove a eireular disk, as in the tre|)an 
or button saww, but to produce a longitudinal segment uf & hollow eyl- 
iiulor. A similar saw 1;^ il-«>1 tor sawing wooden water troughs and 



sections of wooden water pi|>es. Tube saw is another name for this 
class. Fig. 126 is a fair Illustration. 

The cylinder saw comes mto play nicely where the waste of a saw 
mill is to be sawed iiit« staves, as In tlie iialtlc country. 

Tlie main barrel of the saws is not hardened ; the teeth are on a Ijand 
a few inches wide, soldered on. The grinding and balaiking has to Ix^ 
most exact, and it is generally neoessary to finish the saw on the 
spindle on which it la to be nui, and not to remove it afterwards. 

For cutting out staves tbr-tight barrels and casks, cylindeis 40 
inches loug and 24 inches duimetcr arc used. 

The cylinder saw has also been niatle reciprocating in its action, t<:i 
punnit cutting very long segments. As the piece roniovwl by a i^lin- 
(ler saw [tasses inside the bund, it is evident that there can Ije no amis 
to stiffen the cutting edge if the rotary action be continuous ; but by 
making the teeth double-acting and giving the cylinder only a i|uarter 
or a til'th rotation, and this reciproiiitlng, a segment of considerable 
width and of nnliniite<l length may l»c removed. 
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Tub Band, Bfa-t, tiit Ribimn Saw, ultlxnigli t'oucuivwl iw varly as 
1808, by Will. Nfwl)*!rry (for sjillttiiig iikim ami wumi), w of cotiiparu- 
tively rocciit geni'ml iiitrodu<;tion, liaviiig laid iui- forty years as a 
nurioeih- — it t»iiig siipjMMetl iiiijKiHHilile to join tlii; Mutlcs jirojicrly — and 
has notyrt rpwlicd that wide applitution fur liiMvy work to wliidi iU 
many nieritu iiititle it. 




The machine of seventy-two years ago ooiitainod all tlie eaecntial 
features of the miKlern niaiOiiues. We IlhiHtrate it liea-witli, by kind [ler- 
mi.'uion of Messrs, Jjondon, Berry it Ort*tn, of Philiu]el[>hia. 

As we now know the iund siiw it is a thin, Hexibli^, endluM Innd of 
steel, serratwl on one cilgi:, and (tawing over two large straining pui^ 
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leys, in the hsuiic jtlaiip and witli juinkMul axes, tlic nttatiini of 
whi<--Ii giv(« it iiiutiuii through a siipiwrtiiig work table. Thd twtli 
are protected, aiui the blade given greater "grip" on the pulleys 
(lessening slip) by a nibber or leather tire. One maker obviatcfi the 
destruction of tire and teelli, when the lower whirls are stopped by 
the brake, hy liaving false over-tires of wtect covered with leather, 
slipping on the main ttre. 




Fia. 127. OrigimU BamlHau-of IfiOS. 



The (XKistnietiuii of tlie hlatles offers a para«loxiiaI problem. They 
must be soH. and flexible to |Minj readily an>un(I the pulley» at a light 
speed, without breaking ; and yet they must have hardness suflk'icnt to 
receive and maintain a keen cutting edge, and stilliicsi^ enough to resist 
somewimt firmly the puKhing and bending teudeney of a high feed. 

As iu many other bmnohes of industry, tlie demand for a product at 
firet deenietl diffieult or imiwssible to make, has Ixseii nobly met. The 
material tor the bliule lias 1)eeu jtrodueed and worked ; and the many 
diaheartentiig difficultiis and failures in the matrhine itself have l)ecn 
overcome. Exjwrienec and inventive genius have i^urnioiuittHl the 
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oImUu^Ius iiiUsrjMieji^l, uriil Io-<!ay tlie \xinA liant aliuiicit eiitirt'ly tiii|>er- 
hccImI tliG rcoipriHatin^ saw for scroll work and ta fii»t encroaching 
upon the circular, single toish and nnilay for resawing ; while strenuous 
efforts are l)eing made to force its use for log-KSwing. It offers for 
ship timber cutting the Itest advantages of the circular in smooth or 
ooutinuoiis actiun in a right line; and that of the mtoII or "jig" in 
capadty to siiw at any angle, curve, or bevel. 

Like the circular saw, its continuous motion admits of very iiigli 
siiee<l8, and there is no non-cutting return stroke. One of its prin- 
ci])al advantages, also, is its inimuni^* from heating, there \mng but a 
projiortionally small jKirtion of its length (say two or three jwr cent.) 
in frictional contact, and this Mng M«iled by rapid piissage through 
the air. 




Fiff. J'JS, lietailM of NeH'beri'y'n Mach' 



One good feature is tliat the snwdnst is constantly carried down ; 
it requiring no blower an does the jig, to prevent clt^iug and enable 
tlie workman to see the line he is cutting to. A very simple atfjusta- 
ble device cnableti it to l>e kept in line by slightly varj-ing the pOHition 
of one of the jiulley axles. It should by iti! su|)erior steadiness scrattOi 
low stuff than the circular. 

No matter what the speed, tlie tension of the Imnd remains about 
the same — as is not the case with the circular. It is, too, easier guided 
tiian the latter, while having less necessity for guidanctf. These prf)i>- 
erties tell in the market price of lumber, a" well iis in the ([uantity of 
planed lnnil)er a given log will moke. 

IVrhajw it« main mlvuiitage is in ils nanow k*rl'; siiviii}: tiim-, 
material, and [lower and giving inercnswl duly. 
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Ah the tiftiir iif '.\ ustw in tii iwver by reiiinviiig (ir wasting nisterial, 
tliii tlilniifr it am Iw liati, tlie more foonoiiiioil of time, jKiwcr luid 
niittcrial. 

We may Estiaiate tliat tlic kerf waste (outside the omploynieiit of 
tlie l«»t gang saws in " ileal frames") is as high as 20 per rent., or uue- 
tilYli. InUeed, if we consider tlie American mills, wliich turn out stulf' 
principally as ono-iiieh boards, the waste with careless sawing is an 
much as 25 per cent,, or one-fourth. 

The circular and mulay often making ^ inch kerf, which is increased 
to 3 inch by scratches and tiy irrq^darity ()f line, we have only g hini- 
IxT for 3 kerf; or 37J |>er irnt. los<, in material alone. As cverj' ^ 
inch in kerf saves 1(K)0 feet of huiiber in em^h 16,000 feet 8awe<l, any 
mill entting on an average 16,000 per day, will save 2(J,OCtO feet of 
himl)er [wr month, or more than the entire pxiwnsc of running llic 
mill. The li^ss of [wwcr is in most places directly imjiortant, and 
where not so by reason of cheapness or free cost of fuel or of water 
I>ow('r, the leswneil duty of the ntill is an item. 

To this may be ad<le<l labor of the sawyer — who finds it nct»Tis;ir)' 
tu dog more \o^ to pro<hK-e a given amount of lumber, than if thiinier 
and smoother kerfs were mwle; and also takes mort> time tii cut a 
given quantity with the tliicker and slower-running blades. This 
figures up in the wages account |wr tliousan<l feet of luralier nnule. 

The saving in power is not directly as the width of kerf, as the 
band has more of a scraping action than the ciwular and takes more 
I)ower Iter given width of kerf. 

If we foiisiiler keris running fmm J inch to j inch, on ineh IkkihIs, 
and ((ee how many Iwartls t^aii lie got out of a Iialk of a given sia?, 
with eaeli kerf, this (jucstion of waste of material is very jilainly 
brought to mind. 

The band saw is the stritight blade, rolled in a hooji, and cutting 
cuntinuously. The <-in'ular is the same blaile develo|H\l iu the other 
plane, intn a disk. The band meets twh fibre of a Ic^ at the same 
angle. The dreular meets those on the top less at a right angle than 
those at the bott<tni. An the t«p segment of one-tliird the diameter of 
the eireidar hiifl more tliaii oue-thinl tiie semi-jtcripliery (see Fig, 130), 
it foll'iivs tliiit, with a given size "cant" to be cut, the eirinilar has more 
to<ith line to eut the same height of wood than the band has, and this 
is often an advantage, as the nioi'e teeth the less throat nxnn retpiin^il. 
ThlVt thf circulaTj which has greater fficility for having tliroiit room 



GUIMSIIAW OS SAWS. 



87 



than tlio IkuuI has, nN|uiix»s it k'ss for a j^iveii size of t<ioth ami height 
of r.uit. 



'-"">T^- 






Fiff. /!• Cattittf/ avtion of Baud and Cit'ciilar Satrs Compfni'd. 
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/Vr/, i.^f^, I*erforafvd Circular Sturtt. 

Fi^. 121> show these perforations in the line of futiu'e i::ullets, jts 
ina«le hv th«' Anierie:in Saw Conipanv. 

All the teeth nf the hanil nuH't the fibres of tl»e w<hk1 at the sjinie 
an^le. 'rh(»se of the t'irenlar uuh^I them at a varvin^ anj^le. Monov^-r 
th<' anirle at which any ti>oth of the eirrular im^'ts the \o^ is unieh 
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mort' lU'ixiv than that at whioh the band ^$aw teeth strike it. This gives 
a jrr^HHlier eut and more of a cutting than a scraping iwtion. 

Mr. Pryibil, of New York, conceived the idea of giving the bund 
saw a more acute angle with the wood (see Fig. 130); and witli tliis 
aim, tilted thetable of a l>and saw about 23J°, and fed a l)oanl up hill 
to meet the blade. Testing the traction of the cutting at a right angle 
and at the 113J°, he found the feed about one-third eiisier in the latter 



case. 



The IkuuI saw must have spring set, as swaging woidd stretch and 
crook the blade. Spring set of course gives a blade loss cai)aoity than 
swaging does, as a swageil tooth cuts on both sides of the blade, and a 
spring tooth on but one. For small curves it requires more set than 
for large. It is l)etter at cross-cutting than at ripping. 




Fi(/. ISO. FecfUng a Band Saw Ip JiiU. 

It re<pni-es skill to dress and operate it. Although its fast finnl aiwl 
tHXirsc* cuttings cidl for comiiaratively large throat nxmi, with ordinary 
tooth simcing, the tet»th l)eing necessarily short, it is not cajKible of 
having suffi<'ient throat room for coarse feed, and henct* it jntch. This 
may In? obviatoil by increasing the distance lietween the twth whi<'h 
lesstMis the dutv of the saw. 

As the blade is so extremely thin, the tension is difficult to keep ; 
changing instantly with the temiierature and requiring s|Kvial elastic 
or weighttxl tension devices to prevent it breaking by (nnJing down 
after working. 

T<K) coars(» a finnl ciuises the Ixick to l)ecrowde<l and gi»t longiT, like 
the i»<lgi» of a lejither U^lt that runs rubbing against a shifter. 

The friction iig-ainst the guides tends to crystalli/x' and rnuk ihr 
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batik cilge of llic bitinl, no matter how carfftilly fiie back guide is 
made, even with steel bulls rulliiig at tlie slighti.'st touch ; but by keep- 




J ly HI. Hi fn,f Scroll Ski i 



ing the proper pitch on a band-saw tooth it may be given a " lead " 
into the cut, thus lessening the friction on the stay-pin. 
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For ^>Ct w<mmI the tooth space should l>e abotii one-half anH their 
depth one-fifth the hbule width. For hard wood, say ^paw one-third 
and depth one-fifth the blade width. The gullet should be circular; 
the rake not enough to give a back thrust. 




Fif. 133. Batia Bfitaw— Operating SMr. 

As yet the Imnd saw can cut but one kerf at :i time, not lieiiig 
armngwJ in " gangs " as are the straight and the circular saws. We 
imagine that the principal difficulties to contend against in this direc- 
tion would be connected tdth the tension and alignment. 
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Fig. 131 sliowRa imnd scrull sawing machine; Fijj;. 132, alight Imnd 
re-eaw, for working ii]i Ut 14 inches, with saws up to two inches wide. 
(This takes u 5 indi belt on u 14 ineh pulley, making 450 revolutions 
per minute. ) 




/■•if/. 



Figs. 13-! mid 134 show resjieetively tlie operating aud rear sides of u 
large band ninchine for resawing lumber into panel boards, or reducing 
deals to himber. This takes up to 30 inches high and in the centre of 
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18 inches, Uie kcrf Iwing only -^ inch. This machine will produce 
two I inch panels planed on both sides from one inch lumber, instead 
of requiring IJ inch to produce the same stuff. The wheels are 60 
incites diameter and take saws up to 4 inches wide, being placed close 
together to keep the blatie as straight as possible. The pulleys of thb 
mochiuG are 30 inches diameter and 8 inch face, and should make 300 
revolutions per minute, giving the blade over 4500 feet per minute 
lineal speed. 

Band-saw blades from i to f inch iire 21 gauge; J to IJ inch, 20 
gauge; IJ to 2 inches, 19 gauge; 2^ to 21 inches, 18 gauge; 2J to 3J 
inches, 17 gauge; 4 to 6 inches, 16 gunge. 




riff. 140. Chain Sa, 



Cutting. 



To Perin, of Paris, tlie world is indebted for making the band saw 
— blades and machines — practical. His government very justly 
awarded him, for his services in this connection, the decoration of the 
Grand Cross of the Legion of Honor. 

The nondescript CHAIN SAW merits jiassing mention. It comes in 
between the reciprocating rectilinear and the continuous eur\-ilinear 



Fig. 140 is the ordinary surgeon's chain saw, introduced by means 
of the cun'ed needle sliown, and tben fitted with the handles A and B, 
and pulletl back and forth around tiie Ix>iie to !» cut off. In this ease 
it cuts with its concave aide. 
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Fig. 141 s)iow8 a gurg!cal chain saw, cuUing with ite convex edge. ^^H 
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Messrs. George Tiemonn & Co. )iave produced an entirely novel saw, ^^| 
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the invention of Mr. F. A. Stohlmann. It h intended to replace ^^1 
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kink, and break which characterizes the latter instrument It consists, 
as will be seen in Fig. 142, of two handles connected by a wire of cast- 
steel, on which is strung a series of steel beads with sharp cutting 
edges. The instrument might indeed be called a file quite as appro- 
priately as a saw, and its action on a bone is said to be more like that 
of the first-mentioned tool, in the absence of such rough edges as are 
made by the saw in common use. No needle is required to carry it 
through or around the bone, and its beads can be readily strung on 
a new wire in case of a brtek. Another advantage lies in the fact that 
the beads, by their free rotation, present fresh cutting edges ; and still 
another is the considerable difference in price between this instrument 
and the ordinary chain saw. 




FHg. 142. Novel ChainlSaw. 
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APPENDIX I. 



SAW MAKING. 



Inasmuch as this coimtiy possesses the largest saw niannfactoiy in 
the workl, and our needs as a new country, constructing so lai^ly in 
w<MxI, and exhausting forests for railroad ties and bridges, tend to 
develoj) the use of the saw — it may be presumed that our systems of 
saw manufacture und our skill in their employment are in no whit 
behind the ago, and are worthy of public notice. 

It is not many years since no American manufacturer dared to use 
American steel for saw making. The first successful attempt was 
made surreptitiously. Had it been publicly announced before succeed- 
ing, it would never have been the decided success it now is. Now we 
claim that the Old World may leam from us in saw making, and even 
buy from us the manufactured material. 

A recent prolonged inspection of an immense saw works,* where the 
proprietors and foremen, all practical men, fearing neither pnblicify 
nor competition, exerted themselves to answer in detail our every 
question, enables us to present the following outlines of the process : 

The steel, which is all " crucible," is made in the works, from 
Sweties iron, brands "hoop L, G." and "hoop F." The bars are cut 
small, and mixed with scrap steel from the manufacture of saws and 
files. CWbon is added in tlie proportion of 1 oz. to from 4 to 5 J lbs. of 
iron (say IJ to 1 per cent.) The thicker the saws dcsire<1 to be made, 
the milder or less carbonijsed the steel. The material is melted in graph- 
ite pots holding from 65 to 85 Ibe. each, and run in iron moulds into 
ingots varying in weight, dimensions and shape according to the style 
and size of sa^vs required to be made. Thus, an ingot for 1| dozen 

* Tbe Rejrstone Saw Worlu of MeMn. Henrj IHntoii A Sons, Front luid Tai^kI 
Sta., Philadelphia. 
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handsaws, 26 inches long, and tapering from 7J to 3 inches, weighs 
48 lbs., and is a flat block 6JXl2x2 inches in size.* 

For a 60-inch circular saw three pots full are reqiiirctl, and the ingot 
weighs 200 lbs, A 60-inch circular, rolled to No. 5 gauge and finished 
to No. 6 gauge, takes a 260-lb. ingot, hammered to tlie shape sliown ill 
Fig. 143, the pipe end or part which was uppermost in the mould being 
cut off, as shown by the V-ehaped groove, because less solid than the 
rest. 

For a "cross-cut" saw {familiarly written "X-cut")the ingot is 
cast of the form shown in Fig. 144, more convex on one edge than on 
the other. It rolls to the profile shou'n in Fig. 145, and is afterwards 
trimmed by shears to tJie shape sliown in Fig, 146. 

A 6-foot cross-cut of 14 plate requires an 11-Ib. ingot. Peculiar 
tongs are used to grip the sheet, and great skill is required to prevent 
their slipping. While l>eing rolled to tlie proper gauge tlie plates are 
slapped vigorously on the smooth and level iron floor, to slam off the 
scale and dirt, which would otherwise be rolled into them. 

• "Some manufaclurera— or nt leant one— has compiled from his practice a table of 
the weight of ingot required to roll out U> a. certain gatige anil niic of plate, «o that, if 
an order is given to the rolling-mill to take an ingot of spccilied size nnd shape and 
Toll it out (o given dimensions, the result will be a certain gauge or tbicknets. By this 
tneaiu accuracy and simplicity arc inBitred, itincc the xkill of the workman in accu- 
rately measuring the gauge is not depended on. In point of fact, the workman need 
not be told anything about the gauge thicknc«a. Fine measurements are not in his 
line, M)d, though he can measure the size of a sheet of steel, Le is not at home meaaup- 
ing minutely to gauge. 

As an example of the use of the table referred to, auppose it is reiiuired to malce 
two dnien handsaws 5(1 inciies long and of 19 gauge ; a plate of 28xlOJ will just make 
two such sawH. Tben the manufacturer calculatce thus ; 10} (tlie width of plate) x 2S 
(the length of plate) ^273 inches; this will make two of the required saws. This, 
multiplied by 12, gives the area of plate required to make tlie two dozen saws. Then, 
taming to his table (which is a tabic of constant numbers) be finds against 19 gange 
the constant numl>er 72, nnd by dividing the area of plate required by this 72, he 
obtains the precise weight of ingot required to make the two dozen saws, and bring 
them out to correct size and gauge, allowing sufficient for trimming tlie edges of the 
plates. By this system {Joshua Oldham's) he is enabled to give to the rolling mill 
an order thus: "Roll mean tngot weighing 45^ pounds; cut it into 12 equal parts, 
and roll each piece to 26xl')J inches ;" with tlie rexult tliat he will not be required to 
pay for rolling any more metal than that just retjuisito to make llic two dozen min, 
and the saws will bo the proper gauge. (The reader will observe that tiie workman is 
not required to use the gauge at all.) 

PlalCH so rolled will, for handsaws, lie split diagonally Icn^hwuys, forming two saws 
bvm each sheet." [JoBiiUA Rdhe, in Oineimtnli Arluvn.] 
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After rolling, the plates are cut to outline by powerfiil shears : then, 
if large, " gummed " or tootlicJ by pi-ojieriy shaped dies in fly or cam 
presses. 




Fig. 143. 



For small hand si 



e leein are nicKea out oy a rapidly-revolving 
cutter in an automatic machine, cutting out 500 teeth per minute. 

A Sheffield ojKirator, using a fly press, tootlis a handsaw with 115 
teeth in less than two minutes, and his regular task is two dozen 24" 
saws in eight hours. Circular sawa have the eye driilled out before 
toothing. 

The forms of teeth are legion. Various grades of work naturally 
require special forms and disixjsitions of teeth ; added to which, cus- 
tomers have their own whims or ideas on the subject, and hold them 
very tenaciously. 

As sawyers are quite apt to file circular saw teeth very wastefully, 
the establishment we visited has devised an original tooth shape, which 
may be adhere<l to until the plate is too much worn away for further 
use, and which is economical of saws, time and files. The jtrinciple is 
intended to make the tooth outline as nearly peripheral and as little 
radial as possible. 

Referring to Fig. 148, the larger cirele represents the saw outline, the 
inscribed circular arcs having their centres on tlic same circle, showing 
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the original tooth outline, which may be preserved throughout the life 
of the 8aw, at a minimum reduction of saw plate diameter. For woods 







»0 





requiting shallower teeth the peripheral teeth lines are on larger circles, 
as shown in Fig. 148. The peripheral lines are leflb scribed on the plates, 
to keep the average sawyer from his natural tendency to dig in radi- 
ally. 



-^-••- 




fHff. 147. Cam PrtM. 




Fiff. 14S, Peripheral lAnea. 
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After toothing comes hardening, tlie toothed plates being heated 
to a light cherry red, and then plunged in a bath coiupOBod of whale 
oil, tallow, rosin and beeswax. The plates, after hardening, should 
be as brittle as glass. They are covered witli scale, grease and dirt, 
which is removed by scraping and scouring with sawdust. They come 
out buckled, and require to be flattened. This is done between heated 
dies brouglit together by hydraulic pressure. The dies are circular in 
form and horizontal in position, and about five to six feet in diameter. 

They are enclosed in a furnace with an adjustable blast, and are 
revolved to keep the temperature even. 

The proper color for handsaws is a blue, coresponding to spring 
temper. 

After removing from the tempering dies, handsaws are piled up 
and held down by a weight of the shape shown in Fig. 149, to keep 
them flat and straight. 




Fig. 149. Hand-Snw Weight. 

Each hand-saw blade is tested by a straight-edge and by bending iu 
a circle. If it does not perfectly recover its original position it is 
rejected and rehardened. The teeth of this same spring-tempered 
blade are then laid on a " stake " and struck smartly with a light ham- 
mer, to see if they will take a permanent set ; unless they will, the saw 
is not up to standard. 

After being "smithed " the blades are ground. Wootl- and handsaws 
arc sprung into the inside of the rim of a lai^e rotating iron wheel 
(say ten feet in diameter}, and tlius presented to the face of a rapidly 
revolving grindstone. 

Cross-cuta are ground between two huge stones (6 feot diameter, 8 
inches face, and weighing 26.38 lbs. each), the distance of which apart 
is regulated by a screw. The blade is passed back and forth between 
the stones, working from tlic hack of the saw towards the t«etli, the 
feed being rever8e<l at each pass and the stones brought nearer together 
as they wear away. This operation is re])eatcd until tlie saw is of tlie 
refpiiretl gauge, the back being made two Ui four gauges thinner than 
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the wigc by this process of inserting it first Iwtween tlie edges of tlie 
stone faces mid passing the blade gradually inward toward tlic centre 
of the faces, so tliat all of it is exposed. The stones have a periplieral 
veloci^ of about 3000 feet per minute. 

Lai^ circulars are ground by passing them through a sjiecial ma- 
chine having two large grindstones, the axles of wliieli may be brought 
nearer ti^ther by a screw. The saw is on a temporary ;irm on a ear- 
rij^ Iiaving a traversing motion, so that all [Mirts of ibt surfaces, from 
rim to centre, are exposed to tlie action of the stones. The atones run 
2500 to 3000 feet per minute. 

Circulars are ground even gauge throughout, or tapered at the rim, 
or tliin at the edge, according to circumstances. Large saws are ta- 
pered at tlie rim, to make less kerf, take leas jHjwer and lessen o ntrifu- 
gal force. 



E) 



Fig. ISO. Circular Saw Grinder. 



SmoU saws and grooving saws arc thin at the centre, to avoid the 
• need of spreading or bending the teeth to give tlieir clearance. 

In tlie early days of saw manufacture all circulars were ground thin- 
nest at the eye, because they were held on. a face plate by screws 
between the t«eth, and left free at the centre ; the centre hence got the 
most grinding, as the screw heads must be cleared. Such saws, thin- 
nest at the eye, would not have stood the high speeds and feed of the 
present day, then unknown — such, for instance as a 76" circular, 6 
and 7 gauge, 66 teeth, running 750 revolutions (15,000 feet) |>er 
minute. 

Circular e&v!% are polished and given the appearance of having been 
ground circularly, by revolving them on a face plate and pressing 
against them, successively, blocks of lead, cork and leather, supplied 
with emery and oil. 
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Nil matttT liow flat a saw may be pressed between the tempering 
(lies, the majority of leading saw makers claim that the tension will be 
uneven in spots, iinil that hammering is iiecesstiry to equalize it. 

A buckle or bend in a plate la known as a "tight " or a "loose" 
place. A circular which is flat and true and even in tension while at 
■rest is, whan rimuing at a high speed, cxpande<l more at the rim than 
near the eye, or is " centre bound," the rim waving and tending to cut 
out of line ainl run into or out of the log as influent-ed by a knot or 
any other inequality In the grain. Thistauees friction and heating and 
permanent "dishing." The rim expands proportionally more than the 
]>ortioDS nearer the eye, betause it runs faster, and perlmp"^ lieeanse the 
tootli spaces weaken it. 

It is the saw-straightencr'e duty U> ixjmpensate in, tuhance for the 
expansion due to centrifugal motion, by giving a rim tension which, 
while insufficient t<t actually dish the saw while at rest, will neverthe- 
less be there when wanted, and will counteract the expansion of tlie 
rim at high sjieeds. If he give too much such tension, the plate, 
" rim-bound " when in motion, heats in the centre and dishes, as shown 
in Fig. 161. 

When we consider thai the oompensaiting tension i-equired to be thu.* 
pven depends uiwn the diameter, thickness, temper and tension of the 
plate, and also upon the number, shape and depth of the teeth, the 
quality of tlie lumber t« be cut, and the &]>eed at which the disk is to 
rotate, we may well imagine that novices are not intrusted with this 
work, which requires in the highest degree experience, judgment and 
skill. The deliberate, steady, well chosen hammer blows arc not to 
buckle or dent the blade, but simply to create or to remove loeal tension. 




riff. ISl. DiaMoff CtreitUtr. 



Fig. 152. Itoghead. 
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The " tlogliea«l " hiuiimer (Fig, 152) weighs about 3 lbs. Its leiigtii 
is about 5J" inches aud its diameter If". The liaudle is 14" long 
and stands at an angle of 85'' to the head. The face is evenly round- 
ing. Fig. 153 is a blocking tmmmer, very slightly rounding at A. 
The block and anvil are shown herewith (Fig. 154). 

The doghead is used mainly for stretching, or removing a tension. 
The handle being at the angle shown with the head, the blow is a dead 
one, free from spring or rebound. The head being heavy, and witli 
rounding face, and the speed being slow, it leaves no " hammer innks " 
or dents on tlie plat^ or blade. 




Fit/, 153. Blocking Hammer, . 




riff. 1B4. AHi'il nil./ BlwK 



The jHirts of the plate under treatment must be i»eriect!y flat on the 
anvil, else the blow would dent or distort the blade. Supposing the 
plate thus properly bedded on the anvil, a blow of tJie doghead may 
tw given so as to stretch equally in all directions, as at A, Fig. 155, or 
l>y striking aslant, the efteets are [irodut-ed as shown at B, same figure. 
{Such slanting blows arc always given from tlie operator, even if it be 
necessary to turn the blade end for end to do this). — - — .^ 
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The blocking hammer, I'ig, 153, jirutliiccs, by lateral motion, nti 
effect to one side of the line of (wutact. Thus, in Fig. 156, using one 
face and a leftwise motion, the effects are distributMl as shown at B, 
while with the other face and an outward motion, they are as shown 
at C. The curve of the face tends to lift or curl the plate up, the 
results being as ahowii at A aini B, Fig. 157. 





Fig. 1S6. 

Coarser defects can be noticed by the expert as the plate lies on the 
block; lesser ones are found by "sighting" the plate, as in Fig. 158, 
the shadows denoting uneven places. 




Fii/. 157. 



Reversing the plate, as in Fig. 159, and bending it back and forth, 
expanded portions move more easily than tlie average ; tight places are 
stiffer and must be stretched — this equalizing the tension also. The 
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straight edge (Fig, 160) is freqmfntJy apidit-d tluring tlie hammering 
prooeas, 

! > ill 




Kiy. JHO. 

The plate should be well bedded to the anvil while receiving the 
blows, otherwise the hammer will "drum" and the plat« will be- 
come convex on the hammered side by nsiaon of strett-hlng its skin. 

Fig. 161 denot£s u bliide loose in the middle where the uval Bhadow 
is given. To remedy this, blows with the (loghead must be shown, a» 
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shown by the marks A and B, thus^ stretching the parts struck and 
allowing the loose place to flatten, while slightly lengthening the blade. 

If, however, the blade were " tight " in the center it would be struck 
as at A J Fig. 162, to stretch the tight place. If it were atwist, as 
shown in Fig. 163, the blocking hammer would be used, as shown by 
the heavy line-marks, the plate being placed with drooping side down, 
and the hammer curling or lifling this. 

To remedy a kink or wave (Fig. 164) the plate is placed with the 




Fig. tSl. lioose Centre* 




Fig. 162. Tight Centre. 




Fig. 163. Atwist. 
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Fig. 164. Kink. 

hollow face of the kink downwards and struck as at A, lifling the 
part kinked. Turning the plate over, the blows B ^ve then given, 
removing the kink, 
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Fig. 165 shows a. dished circular plate, which must be undiabed t^ 
potting the concave upwards and striking as shown, thus tending to 
stretch the top and straighten the plate. 




ng. 16S. Dished CirctOar rtate. 
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Care and Use of Circular Saws. 



The shape of teeth is most important, us regunia not imlv tlieir cut- 
ting, but the economy of the plate. The dotted lines oi' Fig. 166 show 
circular saw teeth as they are when they leave the factorj' ; they sonie- 
tiines get down to the shajie sliown by B, C, I) — without sawdust 
room. Such filing also uses up files and saws, while rracks are liable 
to start in the sharp angles or the teeth lireak off as at A. 

Fig. 168 shows, iJi full size, wliat Disston mils the "Jones tooth," 
filed fronj the top instead of from below. Dott«J line 1 shows the 
circumference oti leaving the factory ; 2 shows wliere tlie periphery 
should have been brought by properly filing ; line 3 shows where the 
periphery comes to by bad filing. And yet from A to li is as far as 
from A to C This tooth is also highest at the back, scraping instead 
of cutting, and it has no dust chamlier. 

If the saw be dull, either at or uwler the |ioinls, w rtt'cii in Fig. 169, 
it will not do good work. 

Looking at points A and B of Fig. 169, {showing a cracked saw) it is 
easily seen that it is broken by over-work while dull. A tootli of a 
24-inch circular saw strikes the wood at the rate of 9000 feet j)er 
niinut«, 2000 times per second, 1,200,000 times ]>er day, and if not 
sharp the saw must eventually, even if once strong, get tender and 
break, as seen at D. 

If the tooth takes one-eighth inch hold of the wood at each revolu- 
tion it gets dull one-eighth inch below the point, and proportionally 
for other feeds. 

If the saw were a razor and the mau who works it were obliged to 
shave with it, then the saw would !« kept sharp. It is quite as essen- 
tial that a saw l)e sharp as as a ra«jr,or plane, or any other cutting 
instrument; and when proud, or full and shiirp, it d'.'C.s not leijnire 
one-half the set or power oy the same feed. 
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While a tolerably good workman may ruii a mill, yet a good saw- 
yer's lumber always brings higher price than that of a less skilled man. 

A saw often improves in temper by use, as the extreme points of the 
teetli are often too soft at first. 

A saw improperly hung, unevenly set, filed untrue ; teeth lacking 
pitch, or having too much ; teeth witli back higher than point, with 
scant dust n<nrn, or the plate unevenly balance<l — all cause trouble. 




A saw will not balance rightly unless absolutely round, having teeth 
of equal size and sha\ie and gullets of equal deptlis. 

The guide or gauge of a bench saw should never pass the centre of 
the saw. 

A saw plate may be in j>erfect c(»udition and yet not run true, on 
aocntuit of lack oftnitli in the collar. 
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It IB best to tuko a full deej) cut, ratlier tlmn a light scraping one. 
With a buzz saw, having ^ inch 1ml, it talies tliirty-two teetli to cut 
an inch of himlwr; with J inch feed, only eight, and you break the 
fibre only eight times instead of thirty-two. Of couree the tooth gets 



dull furth 
shaq»ening. 



r with tlie higher feed, but requires very little more 
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SAW FILING. 



Hardly any two aawyprs agree as to the exact " best mode " of filing. 
So many publishetl aiid unjtublislied opinions directly contradict one 
anoUier Uiat we feel Justified in adhering to Holzappfcl's directions, 
modiHed somewhat by the changes in files and in saw teeth which have 
come about since then. 

We will consider .sitruight blades first. They should be held teeth 
upwards, in a "clamp." Strips of wood or sheet lead between tlie 
clamp jaws absorb the vibrations and lessen the horrible screeching »o 
annoying fo nerves. 

If a saw be allowed to shake and jar while l>eing filed, it is almost 
sure to break the teeth nut of the etlge of a good sharp file ; and the 
better and shar^ier the file, the more liable it will be to break by such 
filing. By holding tlic file firm and down close to the jaws of the 
clamps the files will lost mut^h longer, and a keener edge may be got 
on the saw. 

The best cut for saw files, ex<!ept for very small teetli, is " float " or 
" single," made by a single row of chisel cuts. 

The five diagrams herewith given show, each, three views of the 
teeth. For metal-saws the file is held 90° in both vertical and hori- 
zontal angles ; for hard woods, 90° to 80° horizontally ; for soft woods, 
70° to 60° and less, the vertical angle being half the horizontal, but 
less important. Filing teeth bent towards the operator causes great 
chattering and screeching and striijs tlie file teeth. First, " top ' or 
"joiid " teeth by passing the file lengthwise over them, to equalize their 
length, bearing harder on the en<ls (where there is least wear.) File 
the faces or fronts before the tops. When tlie teeth are to be square, 
file in regular succesiiion 1, 2, 3, 4. When the file is inclined so as to 
give " fleam," file 1, 3, 5, 9 to right, 2, 4, 6, 8 to left. 
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Fig. 169 shows teeth for metal frame saws (blacksmiths'). Small 
metal saws, made of watchsprings, are filed with a guide fitting in one 
noteh and serving as a bearing for the side of the file in making the 
next tooth back. 



VT 




Fig. 169. 

Fig. 170 shows the "p^" tooth with plenty of fleam. M teeth 
and mill saw teeth are sharpened about the same as the peg. 




It/ j^\ vi-^y /-^^K '^z' ^t'^ '^:^ 



Fig. 170. 



\h 



File sides 1, 6, 9 (the left of alternate teeth), at horizontal angle h. 
Then opposite sides of same teeth, 2, 6, 10, with reverse angle A'. 
Then the other teeth, from the other side of the blade, that is, 12, 8, 4; 
then 11, 7, 3. 




Fig. 171. 

Fig. 171 shows teeth with 60° angles, as those of the hand-saw. 
The file generally cuts a front and a back at once. After topping, file 
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I, 5, 9 (alternate teeth) back to the centre of «ich face produced by 
topping. Then take sides 2 and 3, 6 and 7, 10 and 11 of the nooks, 
and file them forward to meet the line a. This finishes faces 3, 7 and 

II. The saw is then changed end for end, and tops 4, 8 and 12 fin- 
ished. Thus the first course files a face only o{ oild teeth ; the second, 
the back^ of odd teeth and faces of even ; the third, the tops of even 
teeth. 

Fig. 172 shows a pruning saw for green wood, ground very much 
thinner at the back an<l not set. Excessive l>evel is given, and it cuts 
clean and sweet. 




.. h • .A 
Fiff. 172. 



Fig. 173 is done with a pit-saw file smaller than the gullet. First, 
make gullets 3, 7, 11 very obliquely in the verti(Mil plane; first filing 
the face of one tooth and then the back of the other. Then file tops 
of teeth 4, 8, 12 with flat side of file, at angle from 5"^ to 40"^ with the 
edge, and 80° to 60° with the side of the blade (the 5° to 80° being for 
the hardest and 40° and 60° for the softest woods). 




mf-a 



Flif. 173. 

File the front of all teeth set from you, and the back of those set 
towards you. The most frequent custom seems to be to file from front 
to handle. 

From 6 to 8 inches at the point of the hand rip-saw may be filed 
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at a less iingle than the rest j that is, at the " croas-cct " pitch. This 
eimhles the sawyer to rip tlirough knotw without changing saws. 

Some atlvise making a swell in tlie center (say J inch in a 26-inch 
saw), to counteract t)je rocking tendency of tlie sawyer, whose liand 
tends to go down on the forwanl stroke. 

Some experienced men advocate going over tlie saw in three light 
filings to produce a keen r^nlar result. 

The last teeth of cross-cuts may be rounded at the points to prevent 
tearing on entering and leaving the cut. 

Fig. 174 shows a liardeiied steel gauge for r^ulating clearer teeth ; 
the file nhonld dress off prqjorting points t'l a level with the gauge. 




Fig. 174. Clfiirer Giiiif/e, 



A cross-cnt hand saw sliould cut a tittle more on the down tlian on 
the up stroke, as the arm is there strongest ; hence the teeth should 
pitch a little forwards. 

The " wire edge " should l»c taken off witli a whetstone, al^r filing. 

In sharpening an under-cnt or a parallel tooth tlicrc is danger lest 
the original shaiH-.-* get jwrvertcd. as in (^'and T>, Figs. 175 and 176. 





/■(ff. i?^. 



Fin. J/ti. 



By tlie use of a special section, as the " Lumlrerman's " croB»-cut file, 
an M tooth with slightly inclined sides is easily kept in condition. 
"As yon jwy for tlic edge of a file as well as tlie flat, why not 
use it?" 
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Figs. 179, 180 and 181 show the mode of iipiilying a apei^ial section 
file to the " Great American " cross cut. 

Fig. 179 shows tlie maimer of filing the long edge of the end 
tooth ; Fig 180, the sliort or inaide edge of the end bwtli ; Fig. 181, 
the gullet. 




The adjustable claiuii shown in Fig. 182 enables a saw lo l>e file<l at 
any angle, or square, as desired. 

Band saw files have their edgee rounded to make the noUrhes less 
liable to start cracks. 
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We remember !*eeing at the Cen(*oiiial Exposition, Philadelphia, a 
band snwfiling niiuliine employing a spiral or screw file witli a pitch 
equal to the tootli space, and hence self feeding. Rotation of the file 
sharpened the band evenly and fed it along automsitically. The file, 
however, has tlie disadvantage of being difficult to for^, temper and 
ciit, and of being uiilizable on one corner only. 

Shingle saws should lie filed square across the teeth, and given just 
enough set to clear the blade. 

In filing circular saws, many men are in too great a huny to get 
the teeth sharp, and file from the top rather than from the front or 
bottom. 

la Fig. 183, dotted line B shows where the point first wears; CCC, 
how it should be filed back ; but too often, on account of the long sur- 
face, and the sharp corner at I, the filing is done on the top. Filing 
back on line CCC the diameter is diminished only to F, while from 
the top you work it down to D, 

In Fig. 184 the same tiwtli is shown, gummed by a machine and 
leaving hut little under filing. 





Fio. 183. 



Fig. 184. 



Never file a circular saw to a " proud edge," hut file ou the under 
side near tfl an edge, striking lightly. Keep the teeth very hooking 
with a bevel of one-sixteenth, swaged, not filed, on the under side. 

Circular saw teeth, " out of round " should lie marked with a piece 
of chalk while tlie saw revolves slowly. 

To ascertain whether a circular saw tooth is exactly to shape, a slieet 
steel gauge is applied as sliown in Fig. 185, 

ExacUy even setting is ini[>OHsible ; some teeth will overhang more 
more than otiiers ; this causes rough lumber. The adjuslable etdejik 
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gauge (Fig. 186) enables absolute uuifitrmity to be given, after setting, 
and by its use a saw niav be enabled ap])roximately to " plane hiuiber." 
The " side file " is to regulate the teetli after setting, and prevent 
unduly projecting teeth from making rough lumber. The set screws 
adjust the file to any set desired ; the jaw nuts hold them tight. 




rhj. 1S6. Suh: rUt: 

Fig. 187 shows an adjustable tiling maehine for filing Kiniulai- or 
."traigbt saw.". It will file a tooth square top and Ixittom, or bevel 
|>oint and square back, or siuarc iminl and lievel Imck, filing from 
right to left or left to right. 

For ordinary hand saws a triangular file is employed, die eou- 
tour being taper, as shown iii Fig. 188, and tJte leng^s 3, 3J, 4, 6, 6, 
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8 ami II) inches. An improvement k the "slim hand saw tajter," Fig. 
189, made from tlie same sijied stock ; the lengths being 4, 5, 6, 7, 8, 
10 and 12, inches, giving greater sweep or stroke. 

The ordinary three-square file (Fig, 190) Is not intended for saw 
filing and utterly unfit therefor. They are generally as thin as pos- 
sible in the edges and eoruers, drawn and cut to a small point, and 
double eut to the jMiint. All »aw files, whether double cut or single 
cut, are cut on the e<lge» or corners as well as on the flats or sides. 
Fig. 190 shows a three-square file for machinerj' ; Fig. 188, a saw file. 

A very valuable improvement is the "double ender" file, nith 
accompanying handle, Figs. 191, 192 and 193. The file may lie one 
end double cut and the olher single, or one end coarse and the other fine, 
and is perfectly sidapfcd to tJie split handles made to aceom|>aiiy it. 




riff. 1S7. Saw I-VliHg Mttchhte. 

The " liluiit end" file (Fig. 194) is by many prcferrLiI tn thowc 
having sharp (xiint^. A atep still further in this direction is the knob 
end {Fig. 195), giving better hold of the file by the finger and thumb 
of the left hand, and thereby enabling the filer to more easily control 
the use of the tool. 

It is even less liable than the [itain blunt end to cause soreness to 
cause soreness to the ends of Uie finger and thumb by much filing. 

To use the reversible bii>er file in a regular handle, bore in the 
handle n hole alxiut the size of the point of the file, and tlien t«unter 
bore, al>out Jialfway down, nearly the sine of the full part of the file. 

One manufacturer makes the i-everslble tajMsr with blunt jxiints 
(Fig. 196). 

We have never yet been able to see why any tajier tihould be given 
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tu a saw file, if iiiiy jturt ut' it tjiper tilt be Clic right stictiun fur tht 
notch^ in the saw, tlie other parta'must be the wrong size. Further- 
more, either tlie M-ear nitist overlap from both sides, or an unworn 
stripe be lotl ulung the eenter line. A tliret^-ornored siiw tile should 
Ik' in width u trifle mure than twiee the deptii uf teeth to be tiled. Tf 
wider, the extm width is wasted, as it never gets any work. 

Fig. If" shows Roth's saw tile guide applied tuu»midl eireulursaw. 




There is a ciitile, ilivideil and nurnliei-ed from its i*iitre ench way, 
giving bevels for earh side of the saw, or sfiiiare across — shown in the 
cut. The file is fitted into the handle, and is held by a set screw, and 
may be readily turned so as to iise any eomer of the file. The indi- 
cator shows the pitcli at which tlie file is set. The rod passes tlirough 
holes in the gradnatnl ring and {guides tJie file. The frame upon 
whicli the ring is held .slides in grooves cut on each side of the clamp 
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in which the siiw is held. A table conneirted with the guide is arranged 
and figured, so as to give the required bevel and pitch for the kind of 
saw to be filed; and it is only necessary to set the ring for the bevel 
and the indicator for the pitch, and the macJiine is ready for use. As 
the filing is proceeded with from tooth to tooth the frame follows, 
giving the same bevel, pitch and size to each tooth, and on one size of 
the saw the same as on the other, thus leaving the saw, when finished 
filing, with the teeth all of the same size, pitch and bevel ; and each 
tooth will do its share of cutting equally throughout the entire length 
of the saw, cut straight, smoothly, easily and rapidly. The operation of 
filing with a machine does not tire the eye; may be readily filed with- 
out taking them from the arbor or shaft, and each size of saw will 
have its teeth all of an equal pitch and bevel, so as to do the greatest 
amount of work in the best manner, and with the least expenditure of 
power. 



APPENDIX IV. 



SPRING SETTIXli. 



There k j>erhaps little iieeil tor a lengthy api>eiulix on sotting. It 
must he preniisiHi that, bv the term setting, springing or l)eniling the 
teeth is understixnl, as distinguislK\l in »ni " spniul st»t " or swaging. 

The oj>eration of setting any kind of saw is an ini{K>rtant one, ju* 
upon the judgment and aiH'uraey displaycnl dejKMid very largi^ly the 
perfornianet* of the tool. The primary objeet, as In^fort* nientioneil, is 
to give more elearaniv than esm be given by grinding a straight blade 
thinner at the baek than at the cutting eilge, or by making a einnilar 
thinnest at the eye, whieh last, although praetistxl in the early days of 
circular saw manufacture, when the disk was held on a face plate by 
screws at the e<lge, is disiulvantageous for large saws and high sjmhhIs, 
as leaving the rim unduly heavy, and is ustnl only for gnmving saws 
and small disks. A 72-inch circular, rumiing two mik»s a minute at 
the rim, must naturally be as light as possible towanls the ciri'umfer- 
enw. 

The principal advantage in giving cleanuiw and thus lessening fric- 
tion and heating, diminishing the power re<|nireil to drive the sjiw and 
keeping the blade straight, is j)artly oflset by suppressing one (rutting 
eilge of eiich tooth ; and yet that cutting tnlge acts (if the set l>e gcxxl) 
at a better angle than if no set of any kind were given. Spring set 
enables the sawyer to adjust the siiw to varying kinds of material, or 
to the oj>erati(m to be j)erformwl, as ripping or crossing. In (^)mmon 
with swaging, it aids in affording (clearance to the sawilust. There is 
the disadvantage that set springs the tooth into the work when sharp, 
and away from it when dull, and that the effort of overcoming this 
tendency to dig in, increases the power required to run the saw. For 
cutting hard and knotty wood, and for some other materials, much set 
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is impracticable. For ice, all must l>e given that is .mfe, that is, just 
enougli not to endanger the strength of the tooth. 

Fifis, 198 und 199 give respectively the ancient and tlie mixlern 
iwxie of giving " set." 



Fig. I9S. Ancient Set. 



Fig. imt. Mottern Set. 

The modern method of setting alternate teetli to riglit and lefl dimin- 
islies clattering and makes a clean smoother cut, Tlie ancient way of 
wetting half a dozen adjacent ymntfi ench way. wa-* apt lo prochico a 
Tidgy cut, like a waahbuard, tliut^; 

Whatever set be given, it must be regular, and nnist not extend beyond 
the I>ase of the tooth ; that is, the set must be.givcii the tooth, and not 
the plate. In manufacturing hand-saws, the tem|x^r of each is tried 
by setting a few Iwtli on a stake, with (juick hammer blows. One 
authority states that the plate itself would not stand this test. But 
Disstons claim that the liack of a gooti hand-saw may be given a set 
all along; aud it is certain that by con.stnnt tiling, what was once the 
plate below the tooth liue becomes in time part of the leeth, and must 
be set. But so long as this metal is not in the toolh |iro|>er it .'^hould 
be left unstrained by loail tensions. 

The two princijtal modes of setting are by sharj) quick hammer 
blows and by bending. The former mode has the disadvantjige of 
being less regular, except perhaps in the case of tliose machines used 
to set hand-saw blades, where the force of tlie blow is determine*! and 
kept uniform by a spring or weight. 

The simplest saw-set we know of is a notcli in Ihe sitle of a file tip — 
having the advantage of being at hand when wanted and not necessi- 
tating a s{>ecial tool. But with such a Itending device the amount of 
bend must be regulated by the feeling of the oj>erator ; and perhaps it 
is best to have a separate set, with a stop, enabling one to vary the 
amount of bend given to the teeth, and to keep it uniform tliroughout, 
The cuts show common forms of saw sets. They liiivr the advantage 
of neither oversetting nor undersetting. 
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If any one tooth projects Iwyoiid the others it will get undue work, 
and either dig in and break, or retard tlic cutting, or limit the capacity 
of the saw by " masking " thoyt which follow it and are by it prevontt-d 
from toucliiiig the woixl. 
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Swaging, swedging, or jiiniping, is the ujxitetting, widening or spread- 
ing of tlie teeth to give t'learance, ete. It is best eftiicted by a steel 
die liuving a A "otch in it, to mnform to wliipli the tiioth is smartly 
hammered. It hardens and condenses the metitl. Extreme spread, as 
is our Southern iiaige, necessitates the sacrifice of temper in the tooth. 
In one form of die tlie sharpness of angle is obtained by sawing a kerf 
in the iiiigle of the /\ and driving the parts together by a ring (see 
Fig. 2IJ2). The lower o[>eiung in this swage is rounding and spreads and 
shapes tlie teeth as seen at H. The upper one is for squaring up to 
the style (>, The kerf in tiie nott^h enables a fine shar|) angle to Iw 
made and maintained and permits the hardening composition to enter 
freely that portion of the die which does the most work. 

In another there is an adjnstable wall to the notch, which ran be 
set up by u screw to any desired aouteness of angle (see Fig. 203. 

Sometimes one or more teetli will strike gravel or some other hard 
substance, and take off the point. To obviate cutting down all the 
rest of the teeth, the short tooth may be lengthened, as shown in Fig. 
204 (an inserted tooth). Mark the short tooth with a file on the under 
side, wo that in filing it will be recognized, liaise the swage in the 
act of njwetting, and the ytohtt will be raLseil up us shown in Fig. 20."). 
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Ftff. 203. KmtfriMnt, Smith ,f Co'h Svage. 
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(JUMMING AND GULLETING. 



Gumming and gulleting may be done with (1) a file, (2) a press or 
punch, (3) a milling cutter, (4) an emery or corundum wheel. 

When the hardness of the material to be removed be considered, it 
is easy to see that some of these modes have advantages over the others 
in )>oint of time, labor, and material consumed, and evenness of results 
obtained. 

The file is slow acting and not readily renewed when dull. Its use 
answers for small and hurried jobs, and those done without removing 
the saw. Its use is shown in Fig. 206. 

The press or punch is used in the prooe&s oi manufacture, and neces- 
sitates the removal of the plate. 

Fig. 207 shows a hand press for saws not thicker than 12 gauge. The 
lever A is detachable, fitting on socket J5, cast on the end of a rack 
pinion gearing in the rack C in the back of the slide carrying the 
punch D. 

The punch is held by the clamp j^and next F, the top of the punch 
bearing against the end of the slot in the slide, and removed for grind- 
ing by loosening the nut Q. When the punch gets short and the 
lever too low, the pinion-wheel should be w^ithdrawn and changed one 
or more teeth. 

The milling cutter is one of the most rapid and even working tools 
used, and \\'ithout it the circular saw would often be of little use. It 
may be driven readily by hand, having adjustment for depth of cut 
and automatic feed given at each revolution. One is shown in Fig. 209. 
The chambers it makes must in every case have a semicircular bottom 
— a very advantageous form for the throat. To use it a circular saw 
need not l)e removed from the arbor. The economy of saw plates 
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resulting from it« iiso can hardly l)e estimated, while the si>e«] and 
r^ularity of its actiou leave nothing to be desired. 

Fig. 210 shows a I'littt'r grimier for holding the cutter of a chamber- 
ing machine in position dni'ing .~liar{>ening. 




Fig. 211 shows a most iiiiiwrtant and sucecsgfiil invention — the 
" spiral line " mode of gulleting. By making the back line of each 
tooth the ex)Dtimuition of the spiral lines Z, the pharpening is mainly 
done by gulleting the throat with the rotary guinmer (Fig. 209). The 
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lu Fig. 213, l(x»tli B hue been rwlmmbercd ; A tiho«-9, by the file 
]i|)pli«d flat to it, iJmt it mncli needs that operation. 

One maker liail Iwtli like Fig. 214 sent to liim to be gmnDietl, if 
ic rtio iK'tiiiil '■Imriiliur line ; it should have been ( ', 




The emery or conindura wheel does qnick work in the hijihesl tem- 
pered steels. It ean be obtained of uny desired ittge section and used 
to dress the iHittimi, «]ge, iiack, or top of a tciotii. It requires such 



GHIMaHAW UN 6 



1.15 



a liigh speed of revolution us U> uweseitate to iise of power to run it ; 
but part of tliis iiicoiivenieiice is tlone away with by swinging it to uii 
iirbor above the maiulrel, in the case of circular saws. Fig. 21-5 Jiuwt 
Boatwick's inaehine for the purpo!!>e. 




FIff. ?»». liotin-u 



There exists in the minds of many persons who are not fully awiuain- 
ted with the principle upon which circular saws are made, \\n ermne- 
ons opinion that a saw should work the same until worn out, if it U 
not accidentally sprung in use or .-strained in gumming. So far as any 
damage to the wtw is concerned, there is no difference between the nsc 
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of a burr giiniiiior iind tliiit of a. file ; but if projKjr taive be init exercised 
ill the iise of the fmerj- wheel there is more danger from its use tliaii 
from either the file or burr. 

If the ("onditioii of the saw be such that a oousiileitible depth is 
required to be cut into the plate, the operation should be purionned by 
going over the saw several times, allowing the wheel to grind away 
only BO much as can be done without heating the saw to a blue. There 
is no ext^use whatever in crowding the emery wheel so as to heat the 
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saw red hot, as this is sure to injure the saw, often ghuing it where 
the wheel comes in contact, so hard that a file will make no impression 
whatever. From these hard spots on the outer -surface ■^mall cracks 
commence, at first invisible to the eye, but gradually enlarging until 
they become dangerous fractures. Hacking the face nf the wheel with 
a cold chisel or the i-orners of aji old file, will often pi-escnt it;- glazing, 
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SO Umt it is not as liable to lieat tlie saw. Afl«>r a tbw times gumming, 
however, the saw will enlarge on tlie rim so that the slightest warmth 
will cause it to buckle, and there ia no remedy left but to send it to a 
saw maker and have it re-hammered. Some, however, entertain the 
wrong impression that a saw re-haramejed will never run as well as 
when new. On tJie contrary, a saw re-hammered will generally run 
better than when new, because all the ehisticity (or nearly all) is worked 
out of it by use, and it generally works stiffer than when new. 




Ftlf. Zll. 

The cause of emery wheels hanieuing saw plates is state<l by J. E, 
Emerson to be that the spaces lietween the partiele.s of emery fill up 
with steel, creatiug a smooth instead of a rough surface. The friction 
i|uickly causes high heat, ami sudden chilling takes place wlieji the 
wheel leaves the sjwt. To remove it, hack the wheel Mith tlie comer 
10 
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of a worn out file, and grind off the extreme outer surface whieh has 
been hardened. It is lietltr, and takeH no longer to keep the emery 
wheel hocked and cut off only a little at a time and to go around the 
saw lightly several times in gumming. 

The wheel is generally turned up true with a diamond after wear. 

The great trouble in the nue of the ordinary diamond tool is the 
danger of griu<ling out and toeing the diamond, Iii tlie tool shown 
herewith the diamond C is held tn copper, as wh<iwn at />. This 
iwppiT i.s held Ixftween the two halves of the t<K»l, which are firmly 
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grijipeil together hy the serews BB, the i)rinciple u|Min which the dia- 
mond is imbedded and held, holds it firmly antl securely, being suIj- 
stantially the same as used in securing the diamonds in the Emerson 
Diamond Stone Saw. 

A repre.sents the diamond tool. BB, the screws for fastening the 
tool togetlier with diamond ('in the end. D represents a diamond in 
it» casing, which is made of slieet copper on account of its toughness 
and pliability; this is fitted around and incorporated into every irr(^u- 
larity of the diamond, then the casing and diamond are fitted into the 
Hteel hcilder, and the fold of the eopjter casing held Ijelow the diamond 
tirndy l)etwecn fJie two jaws of the diamond tool or holder. In many 
other processes the diamond is held merely by a grip iii»on its own size; 
when tlie holder iK^^mes worn to the centre of the diamond it drops 
out and is lost. By this process the casing is held, to which the dia- 
mond clings aud is saved. 
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JOINING BAND SAW BLADES. 



To MAKE Mdriate OP ZiNC (Chlobide OP ZiNC ; ZiNO Chlo- 
niDE), /or SoMeriiig or Braxiny. — Fe«l muriatic acitl all_ tlie small 
piecefl of zinc that it will eat ; dilute witii an equal amount of rain or 
distilled water (condensed steam water) and it is ready for use. 

To Make Borax Water for Soldehinq or Brazing. — Biu-n 
a sufficient quantity of borax on a hot shovel or piece of sheet iron, or 
in an iron dish, then pulverize and boil in rain or «>n<lenswi water to 
the consistency of erenm. 

To Join tue Ends of a Band Saw. — File the ends of the saw 
on opposite sides to form two wedge-shaped ends, having a lap of siy 
from i to li inch, according to width and thickness of plate; a tliin 
narrow plate for light work, like ordinary scroll sawing, J inch : u 
wide saw, say four or five inclies in width, by No. 16, 17 and 18 gauge, 
IJ inch lap. When the two beveled sides are laid together they must 
form a good joint of tlie same thickness as the blade. Now take two 
pairs of tongs with heavy jaws, long enough to cover the width of tlie 
blade ; have the jaws straight and -ilmt closely. Cut a notcli in a piece 
of about 6x6 joist for wide saws, and smaller for narrow saws ; have 
tlie noteli large enough, and covered or plated inside, so tliat it will not 
be biu-ned by tJie hot tongs. Next clamp the saw on the joists so that 
the laps will come over the noteh ; the joists should be say four feet in 
length, and mounted on legs like a carpenter's saw horse. Now cover 
the lap with the muriate of zinc or borax water, placiug a piece of very 
thin silver solder or fine sjrelter solder in the joint ; if spelter is used, 
it may be mixed with tlie boras water and spreail bet*veen the joints 
(silver solder, however, is preferable to sjjelter). Now heat one pair 
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of the tongs to a bright clicrry ret! ainl scrajje off all the scale, etc., 
between tlie jaws; clamp the joint t« be bnuted, unntg anotiier ymr of 
cold tongs t« clani}) the jHiintH of tlie hot tongs, hold them u sufficiejit 
length of time to melt the eolder, and have the other jmir of tongs 
warmed to aliout the lieat of a i^ad iron. Now carefully draw the hot 
t«ngs off' towards tlie baek of the siiws, having the back rest firmly 
against supportw, so that the saw cannot move edgewise. Have an- 
other (>erson follow up the hot tongs with thone merely warmed ; hold 
the grip with the warm tongs until the joints are fairly set, when 
notldng remains to be done more than to file off the surplus solder, 
The above process will be found much Iietter than cooling ofi' tlie joints 
with water, which is liable to harden and crack the blade. The w»I- 
dering and cooling tongs should l>c mude heavy and strong. The 
cooling tongs should not be u-sed entirely cold, as the sudden chilling 
will harden the plate. If the process is properly performed, the saw 
will be of the same temper at tlie splice as in otiier parts. 

Figs. 217 and 21S show a very convenient device made by J. A. 
Fay & Co.,' Cincinnati, to facilitate the brazing of tiand-suw blades. 
It is BufiBcieutly explained by the ilhustrafions. 
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APPENDIX VIII. 



fiATIC.ES AND MEASUREMENTS. 




The gauge I'liiployLil tor lutsuiunng tliiekiiess of saw plates is the 
so-called "Stubs'/* or Birnitiighara Wire Gauge {an arbitmiy and 
sen^lcss seale, almost mateliless amon^ trade stupidities), shown in 
part herewith in eom)>»rison with the iiicli and Its divisiimR into six- 
teenths, and alsii t^ivoii in |Kirt in deoinial divisioiiit nC the inch in the 
annexed table : 
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•3 

•284 
■259 



•18 
•185 
•148 



































18 


-049 



23.. 
I 24.. 



■042 
•035 
■032 
■028 
■025 
■022 
■02 
■018 



BIRHINOHAM WIRE GAUGE, EXPRESSED IN "CARPENTERS MEASURE. 



Gauge No. 4 J inch scant, 

" " 6 A " 

" " e A " Ml. 

" " 7 A " scant. 

" '• 8 A" 



Gauge No. 9 ^ inch scant 

« "10 i " full. 

" "11 I " e(»nt. 

" "12 I " scant 

" "13 A " 

Table giving the values of inches and fractions of an inch in milli- 



I 50-79954 
76-19932 

101-59»0« 

12(('9988B 
: 152-398(18 
i 177-79840 
I 203-19818 
I 228-69795 

253-99772 
: 279-30749 
I 304-79726 
I 33019704 

355-51)681 



19 482-3!).%7 

20 .'j(l7-99544 

21 633-30521 

22 558-79499 

23 584-19476 

24 609-59453 

25 634-99430 

26 OCO-39407 

27 (i85-7938.'j 

28 711-193C2 

29 736-59:139 

30 I 761-99316 

31 , 787-39293 

32 j 812-79271 
:i3 638-19248 

34 863-59225 

35 I 888-99202 

36 I 914-39179 



3-17497 
3-96871 
4-76245 
5-55620 

6-34994 



1111240 

]1-90<114 
I 12-69988 



13-49362 
14-28737 
15-08111 
15-87485 



' 20-6S731 
' 21-43105 
I 22-22479 
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3. cut showing four inches graduated to centimetres : 

' ■"i i "'^ ! "r j""i"ij""fi"ji"iiii !a!!ma! 
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ORDERING CIRCULAR SAWS. 



In ordering circular saws for log sawing, it is always necessar}^, to 
avoid error or delays, to give the following data : 

1. Whether inserted or solid toothed saws. 2. Diameter of saw in 
incKes. C Kind and number of teeth (see Fig. 91.) 4. Gauge of saw 
at the hole. 5. Gauge of saw at the rim. 6. Size of centre liole. 7. 
Size of pin lioles. 8. Diameter of circle pin holes are on (distance 
from centre to centre). 9. Which is the log side as the saw runs 
towards you, right or left? 10. Speed the saw is to run per minute. 
11. What kind of timber you wish to cut. 12. Largest feed to each 
revolution of the saw, in inches. 13. Number of extra teeth desired 
if inserted teeth be or(lere<l. 14. How it is to be shipped, whether by 
freight or express. 

When ordering shingle saws, send corre(*t draft holes, whether flange 
is on right or left side (saw cutting towards you), thickness at tooth, 
and al)out the number of teeth. 

When ordering concave saws, give circle to he dished to ; also, which 
side is to be dishe<l or con«ived, the right or left hand (saw running 
towards you). 
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Tables fur TitE Measuremrnt op Loos, prom 12 to 24 feet 
umo AND PROM 10 TO 96 lycHGs IN Diameter, 



[Thes 



lieru by Hpecial permisHioii of the owners of tlif iv 
i. N. W. Spauldiso & Bbos., Chicago.] 



vristhl. 



EXPLANATION. 

The length of any log in feet will be found In tlie left haml column 
of the table, and the diameter at the top of the page. 

To find the number of feet of square-edged boards which a log will 
produce when sawed: Take the length in feet in leil hand column of 
table, and ita diameter in inches at the top of the JMige; trace the two 
columns of figures imtil they meet, and you have the required amount. 

EXAMPI^B. 

A log which is 18 feet long and 21 inches in diameter gives, at Ihe 
right of the length and directly under the diameter, 346 feet. 

And one 23 feet long and 18 inches in diameter gives 310 feet. 

Logs longer than is given in this table can be easily measured by 
doubling any given length ; for example, to liud the nnmber of feet, 
Iwjard measure, contained in a log 28 feet long by 19 inches in diameter, 
double the amount contained in a log 14 feet hmg, 19 inches diametuT, 
and yon have tlie answer — 428 feet. For a log 42 feet long, 10 inclics 
diameter, multiply tlie amount contained in the table in a log 14 feet 
long by three, and you liavc the amount; and so on to any length or 



REMARKS. 

In plachig these tables before the Lumbermen, we wish to draw their 
attention to the fact that they have been cx)mputed from accurately 
drawn diagrams of every sized log from 10 to 96 inches in diameter. 
Eacii sized 1<^ has been scaled, so as to make all that can be practically 
sawed out of it, if economically sawed. Each log to be measured at 
the top or small end, inside of the bark, and, if not round, to I* 
measured two ways — at right angles — and the difference taken for the 



^^^^^^^^^^^* QRIMSIIAW ON ^H 


diameter. Where there are any known defects, the amount to be ^^| 


deductal should l»e agreed 


upon by the buyer and seller, and no fnic- ^^H 


tions of au incli to !« taken hito tlie measurement. ^^| 


In this table wc have va 


ried tlie i^ize of the slab in proiiortiou to the ^^| 


size of the log, and have arran 


ged it more particularly for large logs, ^^M 


by taking them in sections of 12 feet and carrying tlie table up to df! ^^| 


inche« in diameter. As there 


has never been any in use for sealing ^^^| 


over 44 inches, it has been 


our 


lurposo to furnish a table for tlie mea- ^^H 


suring of logs tliat can be implicitly relied upon for correctness by ^^M 


both buyer and seller; and to do so, we liave si>ared no paia'i nor ex- ^^| 


l>en8e to render it perfect. 




■ 


-sa- 


10 


11 


IS 


13 


^^1 


^a. 


38 


47 


68 


71 


86 103, 1211 141 162; 184 207 ^B 


^B 


41 


51 


62 


76 


93 111! 131 152 175 199 224 ^H 


^H 


44 


55 


67 


82 


100< 120 141 164 189: 214 241 ^M 


^H 


47 


59 


(2 


88 


107! 128 151 176 202 230 258 ^M 


^H 


60 


63 


77 


94 


114 137 1611 188 216 246. 276 ^H 


^H 


63 


67 


82 


100 


121 145 171 199, 229 260 293 ^H 


^H 


67 


70 


87 


106 


129| 154 181 211, 243 276 310 ^H 


^H 


60 


74 


91 


112 


136' 163 191 223 256 291 327 ^H 


^^H 


63 


78 


96 


118 


143| 171 201 235 270 306 345 ^H 


^H 


66 


82 


101 


124 


160! 180 211 246 283 322 362 ^H 


^H 


69 


86 


10« 


130 


167 188 221 258, 297 337 379 ^H 


^^M 


72 


m 


111 


136 


164 197 231 270 310 352 396 ^H 


V 


76 


94 


116 


142 


172 206 242 282 324 368 414 ^H 




1 r«t 1 ai 


IHui. DUa. 

sa 39 


34 


as" aa' st" 3b "ss' so" at ^^M 


^^■_ 12 231 256! 282 


309 


337 366 396 427. 459 492 526 ^H 


^^H 13 , 250 277 305l 


334 


365 396 429! 462! 497| 533 569 ^H 


^^V 14 1 2691 298 329| 


360 


393 427 462 498 535 574 613 ^H 


^^^ 16 1 288; 320 352 


387 


421, 457 495 533: 573: 616, 667 ^H 


W 16 1 308 341! 376; 


412 


449! 48H 528 569! ^,2! 666: 701 ^H 


■ 17 327 362 399l 


437 


477, 518 661 604 650: 697 745 ^H 


^^^ 18 346i 384: 423^ 


463 


505! 549 594 6401 688 738 789 ^H 


^^^^ 19 365 405 446 


489 


533 67!) 627 076' 726: 779 832 ^H 


^^^^ 20 426 470 


515 


561 610 660 711! 765! 820 876 ^H 


^^^P 21 404 448' 493 


540 


589 640! fi^^l 747, 803! 861 920 ^H 


^^^ 22 423 469! 517 


566 


617 67ll 726, 782 84l' 902 964 ^H 


r 23 4421 490 540 


692 


645 701: 759: 818! 879! 94311108 ^H 


1 24 462! 512! 6«4; 


618 


674 732' 792! 854, 918! 984 1U52 ^H 


b J 
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12 1 56l| 697 

13 1 607 646 

14 ' 654' 696 

15 701' 746 

16 748 796 

17 794 846 

18 ' 841 896 

19 888 946 

20 936 995 

21 9811044 

22 1028 1094 

23 10751144 

24 11221194 



34 86 

634 673 
686 729' 
739 785 
792 «41 
845 897 
898 953 
951 1009 
1003 1065 
10561121 
11091177 
1162 1233 
12151289 
1268 1346 



>lllD. DiUU. DillDL 



713. 755 
772 817 
831 880 
891 943 
960 10O6 
1010 1069 
10691132 
11281196 
11881268 
1247 1321 
1307 1384 
13661447 
1426 1510 



798' 843, 
864 913 
931 983 
997 1053 
10641124 
11301194 
1197 1264 
1263 1334 
1330 1405 
13971475 
1463 1545 
15291615 
16961686 



40 41 

889 936 
963 1014 
1037 1092 
11111170 
1185I1248 
1259'l326 
1333 1404 
14071482 
1481 1560 
1555 1638 
16291716 
1703 1794 
1778 1872 



46 46 47 46 



16 

16 
17 
18 
19 



98411033 
1066'1119 
1148'l205 
1280 1291 
1312,1377 
13941463 
1476 1549 
1568 1635 
16401721 
1722 1807 
1804 1893 
1886 1979 
. 1968 2066 



1086 1134' 
1176 1228 
1267 1323 
1357 1417 
1448 1512 
1638 1606 
16291701 
17191795 
18101890 
1900 1984 
19912079 
2081,2173 
2172 2268 



1186 1239 
1284 1342 
1383 1445 
1482 1548 
1681 1652 
1680 1755 
1779 1858 
1877 1961 
1976 2065 
2076 2168 
2174 2271 
2278 2874 
2372 2478 



1293 1348 
1400 1460| 
1608 1672 
1616 1685 
1724 1797 
1831 1909 
1939 2022 
2047 2134 
2156 2246 
2262 2385 
2370 2470 
2478 2582 
2586 2696 



60 61 

14041461 
15211582 
1638 1704 
17551826 
1872 1948 
1989 2069 
2106 2191 
2223 2313 
2340 2485 
2457 2556 
2574 2678 
26912800 
2808 2922 



62 68 64 66 



16.. 
17.. 
18.. 
19.. 

20.. 
21.. 
22.. 



. 1519 
. 1645 
. 1772 
. ,1898 
.2025 
.2151 
. 2278 
. 2406 
. 2631 
. 2667 
.'2784' 
.12911 



1578 1638 
1709,1774 
1841 1911 
1972 2047 
2104 2184 
2235 2320 
2367 2467 
2498 2593 
2630 2730 
2701 2866 
2893 3003 
3024 3139 
8166 3276 



1700 

1841 

1983: 

2125! 

2266' 

2408' 

2650| 

2691 

283S'2 

29743 

31163 

325813 

340013 



67 66 

1827 1898 
1979 2050 
2131 2208 
,2283 2366 
,2436 2524 
2681 
27402839 
2892 2997 
3045 3155' 
31973312 
3349 3470 
13501 3628' 
13654 



66 60 61 

19602028 2098 
2123 2197 2272 
2286 2366 2447 
2450 2635 2622 
2613 2704 2797 
2776 2873 2972 
2940 3042 3147 
3103 32113321 
3266 3380 3496 
3429 3649 3671 
3592 371813846 
'3756 3887:4021 
4056:4196 
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LflniUi In nun. 

12 2169 

13 2S49 

14 2530 

16 2711 

16 2S92 

17 3072 

18 3258 

19 3434 

20 361.'. 

21 3796 

22 13976 

28 '4167 

24 '4338, 



63 I 04 ' 6C . 66 






2241I2S16 
2427 2507 
26142700; 
2801 28931 
2988 8086' 
8174 3279 
3361 3472: 
3648 3666' 
3735:8853: 
392l|40ol' 
4108.4214 
429.-14437 
4482 .1630! 



2390 2467 
2689 2672 
2788 2878 
■2987 8083 
3186 3289 
3386 3494 
3686 3700 
3784 3906 
3983 4111 
4182 4316 
4381 4522 
4380 4728 
4780 4934 



67 

2545 2626 
2767 2843 
2969 3062 
3181 3281 
3393 3600 
8605 3718 
8817 3937 
4029 4156 
4241 4376 
4463 4593 
4665 4812 
4877 5031 
5090 5250 



2706 2789 
2931 3021 
3157 3263 
3382 3486 
3608 3718 
3833 3951 
4059 4183 
4284 4415 
4510 4648 
4735 4880 
4961 611S: 
5186 6345 
5412 65781 



7a 

2874 2960 
311.1 3206 
3363 3453 
3692 3700 
38323946 
4O7I14I93 
4311 1440 
4650 1686 
47904933 
6029 6180 
52695426 
5608 6673 
5748 5920 



T4 TS 



76 



12 3047 

15 3301 
14 3565 

16 3809 

16 4062 

17 4316 

18 4570' 

19 4824 



3135 3224 3314 
3396 3492 3590 
3657 3761 3866' 
3919 4030 4142 
4180 429K 4418' 
J441 4567 4694 
4702 4836 4970 
4964 5104 5246 



77 78 

8405 3497 
3688 378K 
3972 4080 
4256 4371 
4540 4663 
4823 4914 
5107 5245 
6391 5537 



3590 3684 3779 
3889 3991 4094 
4188 4298 4408 
4187 4606 4723 
4786 4912 50381 
6085 5219 5353 
5385 6526 5668. 
5684 68.33 5983 



88 83 84 

3874 897o'4067 
4196 430114406 
4519 463l|4745 
4842 4962'5084 
5165 52935423 
5488 5624 5762 
5811,5956 6101 
6133 6285 6440 



20 5078 5226 5372 5522 5675 6829 5983 6140 6298 6466 6816 


6778 




In (Wi! sT' 86"' si" bT bT 90" eT ax SS * S™' 96 ' 96 



4165 
4612 
4869 
5206 
655S 
6900 1 
6247! 
6694 



4264 4364 
4619 4727 
4974 5091 
583015455 
6685 5818 
6040'6182 
6396 6546 
6751 6909 
7106 7273. 



4465 
4837 
5209 
5681 
69531 
6325' 
6697 
7069 
7441 



4.566 4068 
4946 6057 
5327 6446 
5707:6835 
16088 6224 
'6468 6613 
6849 7002 
7229 7391 
7610 7780, 



4771 4875 
5168 6281 
5566 5687 
6964 6094 
6361 6500 
6759 6906 
7166 7312 
7554 7719 
7951,8125! 



4980 5085 
.5396 5508 
6810 6932 
6226 6356 
6640 6780 
7056 7203 
7470 7627 
7885 8051 
!8S0O,8175, 



5192 5300 
6624 5741 
6057 6183 
6490 6625 
6922 7066 
7355 7608 
7788 7950 
8220 8391 
,8653,8833 



APPENDIX XL 



Data Concerning Capacity of Saw Milijs and Power 

Reqi'ired to Run them. 



[Unless otherwise stated, widths of straight saws and diameters of 
circulars, thickness of log or height of cant, belt widths and pulley 
diameters, tooth height and distance, and kerf width, are stated in 
inches.] 



DATA— t*INGLK SASH SAW. 



a . -3 c' 

1 ? = = 






4 a Jl'25S"5S-S?|l2i.-* 



-- 8 -^ ^ ^\ Z. 2 -^ I 



7 K 9 1751 1 24 Doub. 12 ' 2^ aM | Enierauii, Suiitli ft Co. 

6 8 10ftl2 24: 200 Pine 14 40 Doub. 14 48 2(N) lU 2 ^ 10tol2M Stenrna k Co. 
6^ 8 6 or 7 '28 220 Pine \^ 12 Doub. 10 24 120 llj 2 3< 2 M* K. Audrows. 



* Iiidi boardii. 



DATA-OANCi SASH SAW. 






u 



6© T ' U . 

5 2 . S. 



III I I I I H I Ji^l'l ? 1 7 



IiiforuMiit. 



40 S 8; l.J ,175 Pine % , , ' 75to HU) M Eniunw«,i»mith A< V 

42,4 15! 201240 Hnc 12 %^ \90 I iVl 1V< Vg lOO M iStoaruH A T^t. 

28 4Vi norl2 24 180,Pine =/„ 24 Doub. 14 W 180,1»4 l)i %. 25 M* E AndrcwB. 

MSii 12ftl3 20 200 MhuIo 28 \C 50 iMiib. 26 42'200llU 1V2 Xi no M D. B. MrRar 



,12ftl3 20 200 Maplo, 28 l2 50 iMiib. 26 421200' l^g lU £ no M D. B. MrRan 

21 »^| 7 i:t 20 300 % 170 Doub 24 48 :i00|l iVi S ^^ F. McDoii<»ugh. 

3»5}^10 12 12 150 Pine \2fi%Uy^ Doub 20 3« 1*4 iVi }4 C. D Hale. 

27 6^1 8 11 24 2:> I>oub. ''2o'36 200 1^ ^2 <WM AiK>ka Lumlwr Millx. 

aois 7 llttil2 22'2Qo! i_l2^ ?^ :i') Doub. 10 42i2fl0,U< l?4 % 3.*) M Snyder Brtw. 

* Incli iNiards. 
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DATA— MULAY SAW. 

' ■ ' ' T' ~" : ■' ' .' ~ • , 

. o g . 1 

I I 3 ' 1 Si I , 

i I ' a .. , ^ ' . I i . 

8- T - .5 I . ^- 3 

5^ -3 I 5 i2i,£=i2is5BSi! (5 
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s 



7 12 7 28 225 Pine % V> iXmb. U 30 1 3-32 2 \i '. M* K. Amlrowi*. 

7 8 6A7 IH 180 2:1 4J 30 I>«>iib. U :«J l\i 2 5)|i 12tol5M D. B. MiRa.?. 

7 10 7 24 3i'» :i<> P4 14 Umb. 14 30 1^ 2 V4 Sny«l«r lin«. 

* Inch lioAnlM 

data-jk; saw— sprin(J strainkd. 



i 






i 


u 

z 


. 


•-• 


*i« 


r 


^ 




•> 


^ 




r 


2 


y 


♦* 


i 




t;^ 


'■^ 


s 


■t. 


*- 


•^ 


V- 














Wa 






1 







1 










« 


1 


I 


















A 


« 


T 


- 




JZ 


•• 


f 


u 

a 

es 

■;3 


** 
% 





> 


2 






3 



Iiiforinunt. 



»/i 14 416 3-:J2 r. 1100 Bl'k Walnut 2!^ ^ ^ J. A. Fay 4 Co. 

DATA— DRAO OR BUTTING SAW. 



s s 



=* 2 

O C 



£. 



S> 



U; 



'^ 



\4 I •2«^«s..sfuj's:S : 






= 33 3 pCaii'- s3§ ^"•rxS - 



t5 10 6 9 & 10 24 1-20 .'» Single. 8 24 120 V4 ^^ IhniXAo. K. An.ln'W«. 

« « 4 13 A Hi .-W) 40 ♦ 40 D<Mibl(>. W. W. (JIleK. 

6 10 «? 9 28 100 36 .«» m.uble. 6 20 100 1% V4 \i l)«>ubbi. Snyth'r Bnw. 

♦"Riding" Drag Saw— Man Power. 
DATA— BAND SCROLL SAW. 



i fl i. j^ 

- "a 5 -2 

S f a I .A 

t 'Si.l-'ivirl Infunnanl. 



t:-? ^rg^l^s^ 



■Ss = = *£'i 






I I * ♦^ >^ u- o 



20 >^ 20 40 350 3666 2 3^ 3-;t2 % J. A. Kay A Co. 

181^ ^ , I I Auuka Lum. &I. 
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DATA— BAND BE8AW. 



i^ i'l 



I if I li'iV 






H, 7 
I 



HSOtt* J. II. llDOrinu. 



1IATA-8IN«I.K CniCUI.AH 



i ill5< ■? t I Sis I I 
I lis SI :S i I if =' 3 si 






Ij % Slnglo It 24 W 



fi w mi ooun. in SI aii> 40 M ii h. Mcf w 

jj 80 num.. M M aw mm f. Mcn,.ih. .gh. 



Disston states that for 10,000 feet \)er day 20 HP are required ; for 
20,000 feet, 30 HP; for 30,000 feet, 40 HP. 

To run a 60-inch circular througli a 24-iiieli hemlock or oak It^ 
requires ordinarily, according t« Emerson, about 10 HP f« every one 
inch of feed in the revolution of the saw. 

Years ago 48-inch circular saws were used in our Western States, 
driven by four horses walking arouiul ; these sawed 500 to 1200 feet 
of lumber a day, according to kind and quality of 1(^. 
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^^^H Alphabetical I^ist of U. S. Saw Patents from 1790 to ^H 


^^^H ^H 


^^^^^^^^^^1 ^w,.,.......4»4««^,A AnJeFKih Mbv t TBnB Tf J.tlt'f'** '^ ^ ^.»,it — - . ^^^^1 


^^^^H E.Andmw^ Dk.T».1»68, M,41 




^^^^H " " Ju..«,IKTl,111,lM 


J.'HotdBD. ^H 


^^^^^H J. E. AiwoDd, Use. 11, ^m». ea,32 


f.Hu„pl,„,, F.I. ^M 


^^^^H " iiot.ii.ivn.-7nm 


J.llDtlin. Jon . ^^H 


^^^^H J.G. B^u-, Juil.S3.ira8, TU.IM 


H.W.G.fIordi,Aug.-4iFni.u8.-(;u ^^H 


^^^^^H S.Bmrrf, jDi»l!a, IMS, 7tt/»S 


K. jfnkiui, Feb. a.iiics, 116,401 ^^^M 


^^^^H A.B«. Jan. i; ii*6t; m^ 


M.Ji«kr Kir. l£^ 1871^ li!S£ ^^H 


^^^^^H A. BoTDlDn, KoT.n, l8Wt. M,9G1 
^^^^^H B.If.BuxutDD,Ji>n.l4,1»a«, la.sw 


v.jwbBMo^ Na..iii.ini,imiaM ^^H 


II.K»a.l«, Allc.lT,lMia, tSS ^^H 


^^^^H W.K.Br«|*hS.p.KI,lgTO,lllT.ZU; 


J.L.Kr»»r. mS. a 1807^ Tl,^ ^^M 


^^H A.-^trlll «K^.imvnfi^ 


H.A.L.nm>n.Jul>3ll,l«M, tlfiUt ^^H 


^^^^^H (T.N. Brawn,' Sec 1(LiaT£.133.«I» 


Ju» 0, uas, a«,4B ^^^1 




^^^^H - " J».»I.U6T, fltr-vin 


lire, u, i«n, 111,000 ^^H 


^^^^B " " " M.r.ll,IMT, eu>i» 


J.K.Lock.u«I,N*iT.l!,18e7. n.12t ^^M 


^^H ~i:^'/^j^;^^ 


l^^'^.l A"«- ». "^ >*W«i ^M 


^^^^B B. F. BQrB«, S.I.. ai^lMS,' >^»>» 


r. P.Minhtll, K^ 7, 1S71. ua,4iiT ^^H 


^^^^H E.CI>rk. Apr. 3.1819, H.1M 
^^^^^H W. ClcDuon, Auk. H. IBAS, 6T^« 


j'n^i^uKh }-i«>.e.iM7. fljOi4 ^^M 

S.Km. ^UT. 4,lS7a.IM«U ^^| 


^^^^^H HiT.M.lgfiH, 7A,n3 


^^^^K - ii«-.ii;iMi»: htImo 


0. M.nltck, Fd,. S^IM^ bMm ^^H 


^^^^^^B S-Couk. Jui]r%iaTS,i4i.in« 


jiiiyii.iaTOsii»^ia ^^H 


^^^^H H. OruMt, Uct. 19, lgS9. fiejiM 


s-n^ii;;, i;ri;!SS; SK ■ 


^^^^H K. rrot.»-Ll..i, M*r. !», 1M5 4S,W« 


^^^^^H S Craokn. JuJfi-J.lin-J.14l.IKl 


s^. i.i>S; a^ ^H 


^^^^H P.Cra.b,. Apr. ID, ItXIO. 1^7.770 




^^^^H J.II.llh -J>u. T,1868, 71.g«3 


W.r.Mllll>mu.,Ocl. 4,18Ta,l%M ^^| 


^^^^^H A. Di*», JuDa», IBW, 4K,37a 


CMilHlBeld. Ang. 8, IBTU, lUMBl ^^H 




^^^^^H C DMoD. Mu. 19. I8K7, n3,l» 


J. N«J. JuiMll.Mn, ««,HT ^^H 




J.PhUIIia. S.p.l7,U70.1<nM« ^^M 


^^^^H H^li,il^: mIsu 


D.Bick.^. ocLn.i»n,ns,>M ^^H 


^^^^H Aii(.n.]sa8. eu.^ 


EJ.llaUnHIl. Sep3fi,1M«. S^ar ^^H 


^^^^^H U IMlAon, Oct 4, 1870.1MMIII 


D. Sinlir, Au|.lMa«g, BIvlU ^^^H 


^^^^H r<-b. 2H. 1871. 11^277 


>iu>.i4.ini,iii/iin ^^B 


^^^H 1.0. BUI. r"*^ T.1S7I. 111,«B 


e.sch<>n'id. ii.v".iBn.i>MH ^^H 


8. W. Slallcr. Jul; 1% laTft lO^Ml ^^H 


^^^^H K S. Dnkc, Apr. 11. im. t7£U 




^^^^^H W. L. Eutng, Vor. T, 1871. l-MjUa 


J. siditb. Oct. 4, mo. laifin ^^H 


^^^^^H J. E. ICn'niiii.Mnr.JW. IMU, ZI.fi37 
^^^^^H JuIt MM4, M.14I 


£^r«iSi}8«r^'.>"».»<W>w ^H 


^^^^H Aae.Sl.18M, n7.fiZ7 


N.w.sii>uidinKS.|i.io.isai, aajna ^^H 


^^^^^H Fib. l^liwt, Si^rjO 


^^^V H.r.l^lM7 C^ 


^^^^~ Jt.1, IS. 1B«7, M,«IK 


t..SWwut. M.J'IS.KIH, 10^ ^^H 


^^H F(b. ]g,IMa. 74AI1 


CTldbcl. Uct 1, 880. 30^ ^^M 


^■^ MV ».li7S^ll».B*J 


£-^'£i*">' ^«>'^ m.m,M4 ^^H 


^H IUr.l4.mi,IISJM 


f W. T^t»«. Apr. a. m, BSMl ^^1 


^m Apr.H.ini,lM^M 


jH.Tuui., jDn.n, su, s,e<n ^^H 


^B juu.«.isn.iiit.4>!i 


W. a. Tutu., Ju. 0. MI, 3T>U ^^H 


^H rn-. MRT^iMM 


Mir. 3.1803, S7,8Sft ^^H 




J.R'T.l.r, J«y.3U,IIM0, mSm ^H 
O..Wnll.r. Jus. T.IBSB, TajlO ^^H 


^1 itt.a. lD»[ _^ _^ ^ J, UWuren, D™, 8,1808, g*,TM ^^m 


^^^^ w.L.o.a., jau.i7,iB7i.iio,m T.w-ih,™, jm. s, im, ii^iwk ^^H 
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J-Woodnnlgb, Ha7t6,lB«B, H^aT 


*"''*™"' L^^J}'^"* l.M«7I,117.«r7 


a«k. W.ClManr,, (teL IJ.im, mi)6T 


W. H. Otmat. Jun. 3<, IMS, 4G,»n 


B.UJ, C,A.r™n«. Jon. S.lOT3,IM,ftM 


J«U t7i8T3. 1»^ 


B«ll, S.A.OuBonin. Hu. !1. ISM, 10,078 
W. C«.)f, Fob. 17. IBM. 


w.ii.iiib-.;}-'"- «■'«».'«■«« 


O.Thooii«n. Ai.p.as.iW8. gi.*M 
or Bsiid. A. StawBrt. Jii& B.lgl7. 


W. DoWlB, Sep. I». 1BB3, 82,601 


W. ELIMwB,JiD.31 1»1, 111,128 


TtaW.U. D«ltM, J«., n,18M. 


W.Oti««. »Ur.M.lMl,ll3,0« 


luUI T. LMIItl, IWd. 13, lOTu. iiftoei 


A. ainiHtet Jul; H, 186'i. »,8II 


OlBln, D.K.B1KU. rrii. 4^1tll!«, 7<yiT 
eircuLr, B. Bonml, S^p. 28, ISia, 


N. il. llidle^.'Aug. »,lgTO. lOO.IM 


H.Di-t<,n, jHLH.ieM, T3,aM 


J. B.BiiHrHn,Apr.l3.i9nn, Ha.MU 


¥. a H«^p- 


J. 1*. Fulmu-, Aug. IH, tSlia, S1.20T 


ixinth, Jul. 14, ins, m^m 


J, oio.ft 0.-1. 16, i«e, i.m 


8. Harrington, Dk MMS, ftUW 



Julj'll.lS.-, 

L. Ullchcock, Jan. HI, Ii«3, 
W^ondall.jr.MiiT 18, licM, 

Olrejn-Cjln'L,!,, BBump, Aog.».18^ 



Foil. 18, IS2e, 

Aug.«a,18TI, llB,lBi 
Jan. 11, ISM, 73,S1I1 



Cim. 



*. LougwBll. July as, 

I.M.LHbuiy, Not. IB. ISST, 
\. II. FoDiE. Jnl^ It, 1830. 



7l*n 



COmp-BuljuT* - - _ 

Cr'-dul StKm, L. Keirk, Hu . ;n, 1847, 
C>lliKlrial, aUnrdiKk, It«, Ht,ie«8, g 
Dng, J, Bulla]'. Jan. ;lo, 1803, 3 _ 

W. A. Purtos, Apr.ai. 1843, 3S,KBi 
llMid, J. J-. AUon. D<ic.M,ieS7, llfilVi 

R. H. Biwkoir 

T. sT^Mon, Sep. Sli 1813^ 

A. W. Blniw, JaVlB, IMT. SM10 

J.E.aiHmii.sap. 32,iiwa, 82.ani 

J.Oarlwm. lb; 13, ISM. \ijua 
J-Junnlnici. '— " •— 






a. Langdan, liij 30. 1BT1, 1IS,3SB 
Il.UvlngMaii,Apr.Zi,l»IT, st,118 
0, Kobnu, Apr. 28. tees, 38,338 



an,Apr.ZI,li 

rtb. 3. II 

Jfjiin. 6,18 
rUiuO«.2T',l8 

.- . ._jr,Nov. e 
BeclprucKUng,C.Gitruiuin, Aiig.2: 



W H K™ta£ ; S^ll.lSTl 131,323 
0,'l."i(iw, Soi.l9.1»ai. S3,T32 
C. H. Buler, 8fp. t», 18a8, gglKJ 
H. L. fioBcb. Dk. X, 1873, lUJJM 

A. BmkMsu, Sap, 8, I8«3. 3».7WI 

B. Blaklijn], Feb. 26, 1873, 13«.2a7 
H,J. Ounp, Fab. m, 1»eB, 71,4117 
A.n,Clinv>"^U,N<iT-21, I8U, 



•d.HAi. 



Bl,AfS^"'|>^^''.>'M"» 
K. McCbanaj Apr. 12, 1870, 101^07 

I., Millar, Apr.'lsl I87li 113,Bin 
a.U.NlDksmu,lUr. 8^I87U, iun,6«l 
H-tt. UgOan, Jul! 6,1870,100,120 
I. R RilUr. CMC 24, 1871, 120^^ 



Whip, s. 



Niir.21,1sn, 112,»I3 
n.JULS4.18M,lD|4.1B 



E. A. Walkar, Xtf £7, 1873, 1M,2S4 
B, D. Wdlus. Aug. 29, 1871. 118,4*8 
J. B. Wright, Deq. 31), ISTJ, 1«4I8 
. Burber 4 if. I ,,,„, , ,,„. 

with Dotoch. 

abia Tei^lb, T. P. Mr 
Vf^ B.*A.F. 

K. BliktL Jtilyas. 

J. HUDlltun, Jn^ai. laui, 

A-Prnvb. Bep-ll/ism, IS,IISI 
Sloua, O, W. ChaiTT, ADg. i.iaM. )I.4id 

AHBrb.,J. T.Bninn,"ll>r 8,18 
W. Wmwu. An- ■ '" 
H.H.WliltB* I . 



Ij 13, isw, gi,W2 

p. 23.1839, 1,337 

T. 30, lau. 

Jui. 8, 1838, 
lIu.£2,IBM, 42,0»4 
I Uu-.IS. 1820, 

Lrbla,jHlj19. 1B70,106.MO 
in, Jnna27,183B, 1,203 
iMan, Bap. 3U, letl, 8,3)3 



maklniali 



llnitar,d'blat.! 
.wing reUI», a. 
■kw'gfrdbolei 

In bn iilcki, J. 

aal^Uiig, 'a. 






Jan. 14. 1831, 

JuBs 7,1970,104,074 

JbbiH, 1S», 1G,1«3 

n. Apr. 3S, 1871, 113,M0 
Juna 4, 1872, m,MS 

Oct. 8, 1838, ffn 



.;ch,P.P.Qulnil.j,JnBo 3.18M, 
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■rw., O. Wlllin Sep. ao, IM3, I 

»d'l,'A. BlewKt Jolj \ isn, 

J.'w.Bniiich.'Miir: :<|lg7«'.l« 
M. ChHO, Jnit 14, 1S71, IS 
W. ClnMon. Ttto. IT. iSli. U 
H-DMUIi, MmfiB,ml.lb 
0. D. Lotbrop, fih. tO, mi. It 
W. P. UlUir, Ku lu, lin4, U 
J. T. TuDli, Jnnc33, 1»1. l.'i 
S H.VMbnnb. Aac II, 1«H, 1^ 
£. ADdrewt, Ndt. 10. 1BT4, It 
W. P, Kulo, Apr. 14. ltiT4, 14 
MltgcUut. Apr. Z1,18T1,I4 



W. tl. UvlwD. F*1j. Z4. 1814. 14 
U.T, run), BUr, 1J.1874. H 
J.T.IInibUHliJr. .Ian M.1BI4,14 
8.0. MorrlKii, «on. U l«;i, IE 
D. F. SnilOi, KuT. lu, 1814, If 
P. Pilnter, Mor. a, 1814. 1< 
O.A.Bn,»ii«l,„.,. ,_. „ 

A.*N'r«iiKii,' iiti'.!a,im,u 

a. r. Woud. Sep. 14, 1H7A, If 

Ma; 18, lart. It 



J, K. Y 



M,ll.,™gl.. 1 



1. Dtc 7. 1876. nu,BM 



G. U. Ih^iiUii 



Bill.lKM^Ict,' rsb .29. 1876, 17 

IV. l"^im», M«y*au.'lMa.'n 



n.l75.Sill> 

«, i;i.iii» 



ilBg, 



'. C. Glpuuil. JuljIB, 1876,1T«.8OT 
: ILWatmnnlu, Hu.7. 187S. 174.96 
t^.l). WtAmu, JUM 13, 1874, 17S,K1 

. T. JuDH, ^ Hi. len, i«6,«io 

IT. p. Miller, EFp.S6.I8TT, l«a.C«l 
i.J.WUBaD, Jul)'M,187T,l«3,tW 
Not. S. 1877, IM^M 
t. Ualoo, Jniisl8, 1877, im.Mn 
>.B._MtKii8. Aag. T, !8TT.11B,»M 

1' . 

_._ ._,, i»T,8sa 

iKtuB. JiiLao.ltl77, 18«.814 
■j;^^ I MV IS, 18n, I90.9U 
'. aanliy. Har Si. 18TT. IM.IM 
C.N.Brown. Noi ao,l 877.1 BT,SSS 
IIciubl Apr. 10, 18T7. 188,481 
Use. II. I8T7, 188.148 



ilngio, J. Mum 

Bbft6«g,J.A.Bal , ... 

C.W.lIi>bbvi!l. Nut. 12. 1178, 808,810 
B.B.i'oiiidciier. Hit28, I8T8, aoLses 

■Dd, J. Kranii. July D, 18Tff. a»,8T« 

Irculu, JJ.limipui, Jui. 18,1878, 1W.8M 
" I»B,8Si 
O.F.&D.Kim.»l. I Aug.37,lS«t74«l 
SA.A.Hiirdiil1. r > ' "- 

ng, w.w.uut*. Oct 1, ins, *)a,4Ti 

r. Huriuifsr. Jnna 8S, 1878. 106.187 
■od, W. RerBey, ADg.ft). 18I8,90r,IM 

J.ILWnnlTauah,Alir.1D.1878,wii«X> 
:ra11. O.W.Orlnn. D«. a, 1818. 110,411 

,,.,._ , . ,. .....__ >.. , "-e,MI.8»8 

s,iii;84e 



J.A.K<.bblM Si J J, 

J. E.B<llU]HlI,t 



■■ gi4;nD 

Flr.-.MD™K.J.B.HaBa.«lM,y 6,l87e,2W.108 

Dng. W. B Bniwiir, Jiiim 111, 1878. X1R.3T4 

T.at-ngnn. Juu< 17. 1878,1111.088 

.1. SlMiwnlWr, July 8. 1878, 817,418 

Ctrrnliir. T. Trtjip, " ina<e 

ftJJtrlBinjfar.J 



The above comprises all Saws iiateiitetl iu the United Slates from 
1790 to November ISth, 1879. 
Compiled by 

.John A. Wiedersheim, 

Solicitor of PaienU, 
No. 110 S. Fourth St., Philmielphia, Pa. 
Through whom <!oiMeH of upeoifit^tions, drawings and claims may b*; 
ordered and obtained. 



ADDENDA. 



For soft wood, teotli such as .^, in the figure, answer well, the cat- 
ting edge being [lerpendicular. For liard and knotty wood, the shape 




should \x that of B (angle of 60°, equally divided front and back). 
For miscellaneous sawing, aometiniea liard, sometimes soft, C is the 
good form ; an angle of say only 40°, equally divided front and back. 

The American system of cutting to dimension in the forest is a great 
waste of timber ; as one-quarter of tlie stuff, af^er squaring, is wasted 
in kerf, and by irregularities of seasoning, warping and scratching, one- 
tenth more is lost, making in all three-ten tlis. When taken to tlic 
mill to be planed it is so covered with grit, and sometimes with a 
" crnst " hard to remove, that an English planer is too light to work 
American stuff. In addition to this, lumber yards have to keep on 
hand an excessive assortment of various dimensions, which a Euro- 
pean yard would saw to order. 

Corundum, the hardest of Nature's products, next to the diamond, 
is sawed into blocks by tlie use of Tilghman's cast iron shot. (See 
PolyUdmia Review, vol iv, p. 149). 

Horace Greeley, in his account of a brief tour in Europe taken by 
him in 1851, speaks of an Italian wood-sawyer, whose performance 
attracted his particular attention, from the fact that, instead of apply- 
ing tlie saw to the wood, he took a stick of wood in his hands and 
rubt>e<l it on the saw. Mr. Greeley estimated that a sliarp American 
M'ould saw as much in an hour as tlic Italian laborer in a week. 
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Stretiffth of Band Saio Blades. From "Pdyt^cknic Review" PhUa. 
" Test of the strength of eight specimens of Perrin's Band Saw 
Blades, witli brazed joints, by Richards, Londsii & Kelly, made on 
Riehlg Bros. Testing Machine, Jaly 19, 1876 : 









Width neaitst 


Bresking 


Strength per 


No. 


Thickneas. 


Width. 














Aineb. 


Weight. 


•lonro inch. 


I 


•0346 


ro5 


} 


700O 


209,193 lbs. 


2 


■0363 


■62 


1 


4000 


182,765 " 


3 


■0365 


•745 




6000 


220,649 " 


4 


■0337 


1^062 




30OO 


83,823* " 


5 


■0310 


•625 


i 


2230 


115'090t" 


6 


■0310 


•490 




2000 


isi'oeot " 


7 


■0335 


■280 


^ 


2000 


213,210 " 


8 


■0310 


■094 


A 


486 


16,430 " 




•Broke 


t end of joint. 


t Broke 


ncroes centre of joint. 



" The average strength of the unjoined pieces was 446 lbs. for each 
^ inch in width, and the strength of the weakest (which were the 
narrowest also), 323 lbs.; while the average strength through the 
joints for each ^ inch in width was 206 lbs. per -^ inch; in the 
weakest, 176 lbs. All the blades for the ordinary saws are made of 
No. 19 B. W. G. steel, and vary only by the inequalities caused by 
grinding or filing tlie joints. The knowledge that when a band saw 
is being strained to the amount of 175 lbs. for each -^ inch in width 
it is strained to nearly its limit of endurance, may be of some value to 
the makers and users of baud saws." — John E. Swed. 

Wymau, Buswell & Co., of Grand Haven, Mich., write of a steam 
feed of 18J inches |ier revolution in a 1'2-iuch cut, with a Simonds' 
" uohammered " saw of 58 inches diameter and 60 teetli, with spring set. 

Kello^, Sawyer & Co , Leroy, Mioh., cut 50,000 feet per day with 
a 72" solid saw, and have made 85,310 feet of intli Inmboriu 11 hours. 

For " trying the Ixickbone of a Siiw," \nrway pine affords an excel- 
lent opirortunity. 



When circular saws were first made tlie mandrel hole was square. 
Phis was the case as late as 1846 or 1847 with gin-saws. 



GHIMSHAW ( 
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A Handy Table. — A thoiL^aind feet of flooriug or ceiling will lay 
800 feet of solid superficial measure ; 1000 feet of aiding, 750 feet j 
1000 feet of rustic siding, 10 inches wide, 900 feet. 

Nearly $144,000,000 is iuvested in the United States in the sawn 
lumber industry alone, that ia, in making laths, shingles and boards, 
Wood forma the fuel of two-thirds of our population, and the partial 
fuel of of nine-tenths of the remaining third. 

All lumber is measured before planing, and is so calculated in all 

bills. 

Average green fir lumber weighs four and a half pounds to the 
foot ; seasoned, four pounds. Green cedar about tlie same as fir sea- 
soned, three pounds ; 500 feet of either green fir or cedar is equal to 
one ton. Green cellar shingles weigh about 400 pounds to tlie thou- 
sand ; dry, 250 to 300. 

Siiingles baled in what are called half bunched) should overrun, or, 
in other words, contain 504 shingles ; quarter bnnche-s fall short four 
to the bale, or 16 to the 1000. 



" By their circular, we see that two Boyuton brtithers, by hand, cut 
off a twelve-inch sycamore (bnttonwood) log in eight aeconde, before 
Major General Meade and other distinguislied men, at Indeiwndence 
Square, Philadelphia, September 1, 1869. We also note, as a proof 
of the ease that ]jerraits sustained effort, the sawing, by hand, of twenty- 
six cords of hard beech, maple, elm, ash and hickory wood in eight 
hours {ten hours, including lost time) in Grand llapids, Michigan, 
Such work, by two men, witli one saw once filed, is wonderful." — Iron, 
Age, April 7, 1870. 

At Philadelphia, July 6, 1876, an ash log, 11 inches in diameter, 
was sawed off with a 4 J- foot two-man Lightning Cross-cut, in six 
seconds, which would be at the rate of a eord of wood in four minutes 
if it could be prolonged. June 28th, before Dom Pedro, a 12-inch 
gum log was sawed in seven seconds. 

" As it coats five hundred or more dollars for the labor that wears 
out the cross-cut saw, a saving of one fifth by speed and ease of an 
improved saw saves the cost of a dozen." 




A SUPPLEMENT TO 



GEIMSHAW ON SAWS. 



CONTAINING ADDITIONAL PRACTICAL MATTER, 'MORE ESPECIALLY 
RELATING TO THE FORMS OF SAW TEETH FOR SPECIAL • 
MATERIAL AND CONDITIONS, AND TO THE 
BEHAVIOR OF SAWS UNDER PAR- 
TICULAR CONDITIONS. 



ONE HUNDRED AND TWENTY ILLUSTRATIONS. 



BY 

ROBERT GRIMSHAW, 

ArTIIOK OF ♦' MOI)RKN MII.I.I.NU," " MILLKR, MI I.LWRHIIIT, AND M I M. KITRXTSIIKR," KTC. 



PHILADELPHIA: 

E. CLAXTON & CO., 
930 Market Stheet. 

London : E. & F. N. SPON, 48 Charing Cross. 

1882. 



CoPTuionT : 
ROBERT GRIMSIIAW. 

1882. 



COI.LIMkl, PRIMTEK. 



PREFACE TO THE SUPPLEMENT. 



TiTE success attending the publication of **Grimshaw on Saws'' 
has led the author to collect such material, referring more strictly 
to all kinds of saw blades, as has come to his hand since 1880. 
At all times in active correspondence with practical sawyers 
throughout the country, many valuable points concerning forms 
of teeth for specijil materials and conditions, and many useful 
hints concerning the care and management of saws, have come 
to his hand ; which, together with descriptions of some of the 
most important devices patented since publishing the main work, 
have been incorporated in this supplement, which liavc been 
Jidded to the original work so as to constitute a second edition. 

Manufacturers who neglected to send in replies to my queries 
for detailed information concerning their specialties, in time for 
publication in the first edition, have had afforded them a second 
opportunity to bring these specialties before the public, and at 
the same time be sure that the descriptions and illustrations are 
absolutely correct. 

To obviate unnecessary repetition, data which might probably 
appear under two heads have been placc<l, as far as possible, where 
the relationship is the strongest. 

The index is full and complete, and the reader is advised to 
consult it carefully when searching for information. 



IV PREFACE TO THE SUPPLEMENT. 

Tlie table of saw patents compiled by Mr. Wicdcrslieim for the 
original work, if; supplemented by lists up to April, 1882. 

The list of errata reported in the original work is larger than 
the author would prefer — ^but still it is better to give it than to 
allow the misprints, etc., to remain uncorrected. 

The ''*' CincimiaU Artisan''- and the Buffalo ^^ Lximler WorkV^ 
have kindly permitted the use of efigravings, and of matter writ- 
ten by the author, whicli have appeared in those periodicals. 



PniLADELPiiiA, June, 1883. 
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SPECIAL MATERIALS AND TEETH THEREFOR. 

Choice of Teeth for Various Woods. — The kind of teeth 

and the speed of the saw should be determined by the hardness 
and grain of the material, its greater or less freedom from moist- 
ure, from gummy or resinous matters, and from spikes; whether 
frozen or not; also its size. The harder the wood the smaller and 
more upright should be the teeth, and the less their velocity and 
the rate of sawing. Pine, willow^ and alder require large, acute, 
and well-pitched teeth. Oak^ maho^jany^ and rosewood need per- 
pendicular teeth, close together. Yellow and pitch pines and larch^ 
being gummy and resinous, require grease to clear the blade. 
California redwood cuts like Eastern pine. Fig. 235 shows the 




PtMfHH^..^ 




Fig. 235. For Soft Wood. 




Fig. 236. For Hard Wood. 

teeth for soft wood, Fig. 236 those for hard. We may say that for 
pine^ spruce^ and hemlock^ the teeth should be cut tangent to ^ 
circle half the saw's diameter. 
14 
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Cedar cuts best with a peg tooth, of fine gauge, pitch, and space. 
Mahogany^ osh, and English elm are best cut with the gullet or 
mill tooth, of small space and nearly upright pitch. 

For maple, oak, and all timber known as tiard wood, teeth that 
are only swaged answer (Fig. 237). For hardwood in warm weather, 
Norway pine and chestnut, teeth part bent and part upset (Fig. 239) 




Fig. 237. 



Fiy. 238. 




Fig. 239. 



Fig. 240. 



answer. For water-soaked spruce and pine, teeth bent only (Fig. 
238). For sapling pine in warm weather, teeth bent for set, and 
sheared to an angle of 25° (Fig. 2-iO). Sapling pine in cold weather 
and second growth chestnut, upset both sides alike (Fig. 237). 

For yellow pine, a 56-inch circular, 6 or 7 gauge, with 32 to 36 
teeth, has 3J to 4 inches feed, and runs 650 to 700 revolutions per 
minute, say 9250 to 10,000 lineal feet of rim speed. In white pine, 
Michigan sawyers use a 66 to 72-inch circular, 5 and 7 gauges, 
having say 50 teeth to a 66-inch saw ; feed 7 to 8 inches per revo- 
lution; speed 700 to 800 revolutions per minute, or say 13,000 
lineal feet of rim speed per minute; kerf ^^ inch. 

Inserted Teeth for Hard Woods^ should be shorter than 

those for soft. 

Teeth for Warm and for Cold Weather.— In the New Eng- 
land States, where the extremes of temperature are great, it is 
necessary to provide for the greater brittleness of the teeth and 



* ** Inserted teeth** ^re filso called "piov^ble,** '* removable," *' insertable," 
** detachable,'* etc. 



GRIMSHAW ON SAWS. 171 

the greater hardness of the logs, in cold than in warm weather. 
Reference to Fig. 241 will show the comparative pitch of teeth 
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Fig. 241. Bitches for Cold and Warm Weathers. 

for cold and for warm weather. The more severe the winter the 
stouter the teeth need be. In Fig. 241 the teeth for cold weather 
are \ pitch, those for warm being J. 

Curious Teeth. — Fig. 242 shows a number of European spe- 
cial forms of teeth, selected by reason of our inability to conceive 
why such forms should be used. "We feel little risk in predicting 
that they will not be widely copied by American makers. 

Circular Saws for Iron. — Disston's remarks, page 45, 
should read: "A 44-iuch saw \ inch thick, with peg teeth f inch 
space is best for cutting off hot or cold iron. A high rate of 
speed should be used, say fifteen thousand feet rim motion per 
minute. These saws are made of very mild steel, not hardened 
or tempered. For clean cutting in cold metal highly tempered 
saws are used with front or cutting edge of teeth on a line with 
the centre, and the number of teeth corresponding, somewhat, to 
the amount of work to be fed on the saw at each revolution. 
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.S"jr:h -saw.? are run at a low .sfiee^^l for steel and wrought iron, saj 
I'iO to loO feet jier minute, rim motion, and should be run in a 
s'jlution of Sfjiip, oil. and water. For s«>fter metal a higher rate 
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Fig. 242. Odd Farms of Teeth. 

of 8i)ccd i.s required. A large proportion of iron cutting is done 
by friction discs, running at a very high rate of speed, say up to 
20/X)0 feet i>cr minute, rim motion." 

Cordcsman, Kgan & Co. would saw cast-iron with V-shaped 
teeth, " jly inch full," in height, 12 points to the inch, little or no 
set ; plate 22 gauge. 

For tartfoard^ Cordcsman, p]gan & Co. recommend the hand rip 
saw outline of teeth, j^^ inch high, 7 points per inch, plenty of 
set; plate 18 gauge. They say that they cut with such teeth a 
great deal of tarboard to make friction wheels, and get goo<l 
results. 
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FILING. 

Angles of Teeth.— Figs. 243 and 214* .«how tlie difterence ia 
the way of presenting an edge tool of a given angle to the wood. 





Ftff. 243. Held at an Acute Fig. 244. Held at a lea» 
Anglet Acute Angle, 

Fig. 245 shows about how dee])- the file should fill the tooth 
notches. 

Ftg. 345. Depths of Hand Crosaent Teeth. 

In Fig. 240 the teeth are about the same height as in Fig. 245 ; 
but while the fronts do not reaeh the middle of the file section, 
the backs pass it, about averaging the wear. 

Figs. 247 and 248 are of those shapes impossible to sharpen. 
without a file of special section. 



* By courtesy of Frey, Schecbler, and Htmver. 
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Fig. 246, J>epth of Rip Saw Teeth. 



Fig. 247. Acute Angled Teeth. 

The "peg" tooth (Fig. 249) permits the use of the ordinary rec- 
tangular "mill" file; but the file shown is Dot wide enough for 
the teeth to which it is applied. 



F^g. 248. Great Make, 



"WV 



Fig. 249. Flat File on Peg Teeth. 

To file " briiir" and " half moon" teeth of the outlines shown in 
Figs, 250 and 251, it is best to have a sheet irun orpine template 
to compare with. 
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Such M teeth as Fig. 252 (Ilolzapffel, 1846) would be ex- 
tremely difficult to sharpen, and more liable to break than our 
stronger and more graceful forms, as shown by Fig. 253. 




Fig. 251. 
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Fig. 262. M teeth of 1846. 
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Fig. 253. Modem M teeth. 

The same may be said in reference to the square throated cir- 
cular saw teeth seen in Fig. 254. 




Fig. 254. Square Throat. 

As the fibres of a slab or plank run, as shown in Fig. 255, it 
will be seen from Fig. 256 that ripping teeth cut each fibre only 
once, while in crossing (Fig. 257) each fibre is severed twice. 




Fig. 2S7. Action in CrosHcutting. 



Cleaner Teeth. — Grandy says that cleuner teeth in crosscuts 
shouid poiut towards the drag or draw. 



Bound Gullets. — It is very desirable that the gullets be round. 
Grandy, in recommending round gullets for all saws, says: "I 
have seen aoO-inoh board saw run on a cast-iron dog Ijx2^inche8, 
breaking or cutting the dog in two, and turning some of the teeth 
to a right angle with the plate. I have bent them back without 
breaking a single tooth. This was simply because the guHet was 
round. The same saw had one of its teeth broken while in the 
out previous to this, while the throat was si^ua re-cornered." 
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The Oridley Tooth. — Fig. 258 shows the ordinary spring set; 
Fig. 259 the spread set proper; Fig. 260 the Gridley circular saw 




,'i I 



I! 



Fig. '45 S. 
Spring Set. 



Fig. 259. 
Spread Set. 



Fig. 200. 
QritUey. 



tooth referred to on page 60, and combining.both spring and spread 
set. The dotted lines show the clearance. 

Sheared Teeth. — "A tooth sheared or filed to a bevel of say 
5^ to 20^ will do the work with less power (provided the tooth 
is strong enough otherwise to resist the tendency to spread in the 
cut). If a person were to take a jack-knife to cut a stick of any 
size, he would turn his knife to about that angle with the grain. 
The sheared tooth is in better shape to enter the wood than if 
swaged square; whereas it is often nearly impossible to saw 
sapling pine (such as grows in Massachusetts and Connecticut) in 
summer time with swaged teeth, if the teeth are bent and sheared 
the trouble disappears entirely. Another objection to swaged 
teeth is the excessive wear of the plate. But shearing must be 
modified to suit the kind and conditions of the timber. For in- 
stance, a spruce log will cut much easier when thawed out than 
when frozen; so the teeth can be sheared much more in warm 
weather than in cold. A 7 or 8 gauge saw will have teeth strong 
enough to resist the tendency to spread sidewise (or make set, as 
it is termed) in summer in almost any kind of wood. Then, 
again, logs are apt to havexlirt, gravel, and sand in summer time 
(especially in Massachusetts and Connecticut, and on portable- 
mill jobs), whereas in winter time they are taken from the stump 
to saw pretty mi^ch free from dirt. This dirt will soon wear off 
15 
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the swaged set, whereas, if bent, the teeth will do much more 
work without filing, of course using the swage to keep the point 
as wide as the plate is thick. This method is almost universal in 
Vermont, to swage the point J setj bend the rest and shear 5^ to 
10°. In winter the sawyer will bring his saw nearly square, but 
still bend part and swage the rest." 



Shape of File Tangs. — Files having square-shouldered tangs, 
shown in Fig. 261, are apt to crack in the shoulder in hardening. 




Fig. 201. Wrong. 

and to break in using. The tang should have a curved shoulder, 
as in Fig. 262. 




Fig. 262. Right. 

Round files, instead of being drawn down as shown in Fig. 268, 
should be given a more parallel tang, as shown in Fig. 264, in 
which case they will be less liable to come out of the handles. 




Fig. 203. Wrong. 




Fig. 204. Might. 

The Wentworth Saw Vise.*— The terrible "screeching" so 
frequently heard in saw tiling is obviated by the convenient de- 
vice illustrated in Fig. 265. There is a flexible rubber cushion 



* MiKle by Sencci^ Manufacturing Co., Scncoa Falls, N. Y. 
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or muffler between the jaws, preventing any vibration. The 
jaws are clamped by the cam-plate and lever shown below. 




Fig. 2ti3. 



Former for Circular Saw Teeth.* — Cut asheetzinoorother 

Ihin mtitjil template, and fasten to the end of a wooden strip which 
saddles the arbor (aee Fig. 206). The backs of ihe teeth should 




Fiff. 266. Formtnff drcittar Teeth. 



■ Commuolcftted bj Freji BcUeckler, and Hoorer, Bacjrus. 
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be circular and struck from centres on the small circle C. The 
faces are tangent to the large circle shown. 

This rule for tooth forming is simple, and the method of apply- 
ing it equally so. 

Farker'8 Vise for Circolar Saws (U. S. Patent, Nos. 236, 

451. January 11, 1881,) has a fixed saw and a movable saw ver- 
tically adjustable by a slot. Fig. 267. 




nX 



SETTING. 

The Boynton combined file and set (referred to on page 126; ii 
shown in fig. 268, and is a very simple and handy instrument. 



Fig. 208. Combined File and Set. 

Cam Power Seta.* — Fig. 269 shows a circular saw in posi- 
tion with the set applied. The operator stands behind the saw, 
the set being attaclied to the teeth by placing the bed die, A, on 
the point of tooth, so that the point will project beyond the die 
one-sixteenth of an inch. The cam lever, B, is then brought down 

* Made b; C. E. Orandf, South Baitoo, Orleans Co., Vt. 
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to the stop, C, on the cam, bending the tooth toward the latter. A 
four [loinl gauge is provided on the lever, seen at D, and E is a 
screw 10 adjust the same to tlie amount of set desired. The die 
bar, F, is goverueJ by the thumb nuts, G, on the cam links pro- 
jecting through the bed. The advantage claimed for this arrange- 
ment is that the bending power is brought to bear on the tootli 
between the two bed bearings, so that the operator has only to 
,bear down on the cam lever; and the more power he applies, the 
tighter he fastens the set to the saw. A handle is provided at I 
for convenience in handling. 

For band or jig saws, the form of the set, as represented in Fig. 
270, is changed, having a longer bed, terminating in a handle 
having an adjustable cam link which can be moved laterally on 




I'igti. 'J6'J and 270. GratHfy Cam SelK, 



the beds. The die bar is the same as the circular saw set, also 
the cam lever, having a stop. These, together with the thumb 
nuts, regulate the amount of set to be given to the saw. The die 
bar is kept in contact with the cam by the recoil of the spring, J. 
Sliding laterally upon the bed is a guide bar, K, having a narrow 
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hanging lip and grooves, and fastened in place by the thumb 
screw, L. The saw is placed on the set so as to leave the tooth 
to be set over the bed die, M. The sliding guide bar is then 
brought up to the back of the saw, and fastened by the thumb 
screw. The cam is brought down to the stop, giving as much set 
as desired by screwing. up the thumb nut, G. A loose adjustable 
pawl, N, is hanged to the bed, and is used on very fine saws, to 
regulate the position of the teeth over the die, M, by engaging 
the pawl with the teeth ; and as the saw is moved the pawl clicks 
on the teeth, every two clicks indicating the tooth to be set. The 
advantage of the pawl, in setting very fine saws, is that it saves 
the close scrutiny otherwise needed ; and if the operator stops a 
moment, it is claimed, it shows with absolute certainty where to 
commence again. The set can be used with the saw on the pulley, 
or it can be attached to a bench by the bolt, O. 

The maker claims less liability to break the saw teeth because 
the bend is a curve and not an angle ; that a saw will hold set 
longer when this is used, because of the shortness of the bend; 
and that it is readily adjusted to different gauges of saws. 

In winter the sawyer will bring his saw nearly square, but 
still bend part and swage the rest. 

[A number of automatic machines for setting band saw teeth 
will be found under the head of band saws.] 



SWAGING.* 

Advantages of Swaged Teeth. — Swaged teeth do not 

"dodge" knots as do those that are spring set. Upset teeth also 
bear more feed than spring set do, because the cross-grained fibres 
that make the kerf side rough cannot touch the side of the teeth 
to drive them out of line. 

Objections to Swaged Teeth. — An objection to swaged 

teeth is that they take one-fourth more power to drive than bent 

♦ Swaging is also written "swedging," and also called "jumping," ** up- 
setting," and ** spreading." 
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ones in ihe same plate ; for it is easier to split out tlie diilerence 
in kerf tlian to cut it out. In oiler words, it is cutiing the saw- 
dust nearly one-fourtL finer with swaged than with bent set. 

Again, the swaged tooth leaves a. ridge (especially in aummer) 
on the log or board behind each swaged corner, something lilie 
half the amount of swaging, and this iiecessit.ute.s niore set in 
order to clear the plate. 

Sharpening with the Swage.— Some wrongly suppose that 
n dull paw can be sharpened with the swage. This is not the 
case, IIS the tooth becomes obtuse or "stunted," and the aurfilus 
metal must be cut away by a file. It would alao make the tooth 
80 brittle that the corners would break or "crumble," as termed 
by sawyers. 

The "Planer Bit" Teeth {Fig, 115), p. 71, are swaged at the 
point. 

Swage for Circulars, — Fig, 271 shows a useful swage fur 
circular saw teeth. There is a central handle or shank witli pro- 




I'ig. ■,'7! 



jecling tongue aud a collar. In the upper space between the 
tongue and the collar, the tooth is swaged with a flat edge; while 
in the bottom one the operation is continued so as to give the 
cutting-edge a concare form. 



SimondB' Saw Swage (U. S. Patent, No. 238,062. Feb. 
22, 18S1|) has a central tooth a provided with a double curve 
upon each of its operating faces; one curve horizontal and the 
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Other curve vertical or longitudinal. One face lias longer curves 
than the other. In swaging teeth with this tool, the longitudinal 




Fig. 272. Slmond*' Swage. 

cenlrfi of the tooth is first indented back from the edge, the tooth 
next spread by successive blows to right and left of the centre, 
and then finished or dressed up. 



GHMMIKG. 

Gamming by the Sawyers. — The stamp and die are very 

apt to spring the blade and are practicable only by saw makers. 

A grindstone two feet in diameter, bevelled to the desired form, 
is good to start with. 

It may be run with an eight-inch belt, two hundred tu^ns per 
minute, with a lialf inch stream of water discharged directly into 
the cut. Tliis will cut one inch and a half deep in one minute 
without injury to the saw. 



Sharpening Gumming Cutters.— Fig. 273 shows the method 
of grinding guinmcr cutters on a grindstone or emery wheel. The 




Fig. 273- Holder for Sharpening Qumtniiig Cuttera. 
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frame for holding the cutters is shown reversed. The rollers 
D, D, run on the face of the stone ; the catter C is ground one 
face at a time, the pawl H liolding each face in position. The 
gauge E regulates the depth of grinding, and allows for cutters of 
various diameters. 

Oamming PuncheB.— Fig. 274 shows the shape of punches 
for gumming gang and mulay saws, and Fig. 275 that for cir- 
culars,* 




i^ir> 274. Oumming Punch for Oang* and Mulaya, 



Fiff.STS. Oumming Pnnch for Circttlart. 

Tixt " Spiral Line" Uethod of OuUeting (see pages 132 
and 137) is a niipuomer. There is no spiral line at all marked on 
the saw — merely uros of circles having a diameter less than that 
of the saw -plate. 

Frey's Gummer. — Fig, 276 illustrates an emery wheel gum- 
mer and grinder, as arranged for grinding or gumming the saw 
without removing it from its mandrel. 

. This device consists in an abrading wheel of emery or corun- 
dnm, fixed on a shaft, set in a flexible frame and put in rapid 
motion. 

By means of a handle it is easily controlled by the operator, 
and placed at any angle necessary to the saw or article to be filed 
or dressed. 



• Snyder Bros., Willtnmsport, Pa, 
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The working portions of the machine are composed of a mov- 
able frame, A, which by a ball joint is hung on the main frame, 
B, so that the grinding wheel, C, has a universal movement, con- 
trollable by the handle, D. A still freer motion is afforded by a 
second joint on frame A, or the latter may be arranged by means 
of two movable slides so as to give a positive up-and-down or 
diagonal movement, as desired, also by two parallel rods hinged 
on main frame, B, by ball joints, placed on each side of flexible 
frame. A, and coupled to it immediately back of pulley. By this 
arrangement a direct parallel lateral movement is secured, and 
the wheel kept square to its work. 

The lever and weight shown, serve to balance the frame and 
wheel, and make it easy for the operator to control the angle or 
position of the wheel. 

Directions for Settuvj aiul Operatinfj. — For a saw-nnll run by 
a belt: Place the machine immediately behind the saw, upon a 
plank on tiie side where the teeth turn up, the shaft of the ma- 
chine being directly over the saw in a line so that the emery 
wheel will form a right angle with it. The counter-shaft is placed 
on the back end of the plank, in a direct line with the driving 
pulley on the engine. The bolt or cord is placed upon the small 
pulley of the machine, then around the small pulleys on the 
counter-shaft, turning at a right angle to the driving pulley. 

The motion of the wheel should be loOO to 2000 revolutions 
per minute, the lower side always turning from the operator. 

The operator applies the wheel to the saw by means of the 
handle, when the parts so brought in contact with the emery 
wheel will be speedily abraded without injury to the saw. 

When gumming saws, where the teeth are very blunt, do not 
attempt to do too much at once, but move from tooth to tooth, 
giving them time to cool, and then repeat the operation until the 
tooth is brought to the proper shape. 

If the wheel is held to the saw too hard and too long, the saw 
is liable to blue and case-harden. 

To use the machine on a direct acting-mill: The saw is gene- 
rally taken off. The machine is placed on a frame or table, in 
such a position that it can be run from the engine or some other 
convenient shaft. 

Mulay, drag, and crosscut saws can be dressed with equal 
facility. 
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If it is preferred to dress a circular saw on a direct acting- 
mill, without taking it off the mandrel, a wheel with a crank is 
used to rotate the emery wheel by hand. The power required 
would be about the same au would run a common-sized grindstone. 

Shop Machine in Working Position foi Dressing Mnlay, 

Circular, or other Saws,— Fig. 277 represcuu tht- miichiue as 




Fig. 877. Frey' 



and Slutrpeiier for Straight Saws. 



applied to the dressing of mulay, drag, crosscut and circular aawe, 
when removed from their mandrels. 

All iron table supports the machine, on which a horizontal 
couuter-shaft is attached, having a tight and a loose pnlley, by 
which it can be run from any desired point, and readily started 
Or stopped by the operator without changing his position. The 
table also supports the saw-bolder device, as shown in the en- 
graving. 
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Experience in tbe use of tbese machines has proved that it is 
preferable to remove tbe saw and place it on the tnacbine classed 
"motive" or shop gummers hy the Qianufacturera. 

The universal saw-holder needs some explanalion. Fig. 277 
represents a drag-saw blade being ground and held between two 
disks on the holder, in a horizontal position. The arm which 
supports the disks is adjustable in all directions. For a large cir- 
cular saw it is depreaaed and extended to the left of the operator. 
A conical washer which fits all sizes of holes in the saws, fastens 
the saw by means of a hand nut. 

Frey, Scheckler &; Hoover, Bucyrus, O., are the manufacturers 
of these machines. 

Snyder's Gamming Freu for Heavy Saws,— In Fig. 278 

the lever A, on shaft C, bears an eccentric B, with strap 1), giving 




Fig. X 7S. Section o/ Snjfd9r>0 Gumming FreM. 
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Fig. 279. DttaU« ofSHyder'a Gumming Punch. 




Fig. 21/0. Cainitiiiig I'rcas J'vr la> w 
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motion to the punch E. The die F is suitaWy ftdjustnble with 
reference to the frame G, Fig. 279 sliows the lever, eacentric, 
strap, anil piineli in ]iers))eclive jind rather mnrc in detail, 

A Oumming Fresa for Large Sawa is shown in Fig. 280. 



EMERY WIIKEI.S. 

An Emery Grinding Machine for the chisel bits of the Hoe 

inserted luoili cireulur is sliowit in Fig. 281. The bit is gripped 




Fig. 281. Mmery ^fheel Bit Orlnder. 

by special pincers, and all are held and ground exactly alike on 
face, side, and back — tliat is all faces alike, all sides alike, and all 

backs alike. 



The Vulcanite Emery Wheel with Solid Centre is seen 
in elevalion ami in sc-v.tion in Fig. 282. 

The emery wheel due^ not strclch a saw on the edge, nor crook 
it as the press gnnimer often does. An emery wheel 12 inches 
in diameter should last to saw from two lo four million feet of 
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lumber. It should be run about 1800 revolutions, or 5000 to 
5500 feet per minute. 




■ Fig. 282. rtOcanlte Emery Wheel. 

One emery wheel manufacturer who hends his advertiflement, 
"Why not run your files by Bteam power?" aptly alhidea to the 
emery wheel aa "a rotary file that never gets dull and that runs 
a mile a minute." 

An essential feature in the use of abrading wheels, is to touch 
the flaw lightly and move from place to place in order to avoid 
heating t'"5 tooth. It is a singular fact that when the surface of 
a steel plate is heated by the friction of an abrading wheel, until 
it becomes blue, it is made hard to such an extent as to resist 
the beat files. The hardness extends only to a very limited por- 
tion of the surface, and is easily removed by retouching it with 
the wheel lightly. 

To Prevent Cue Hardening l^eep the wheel moving back 
and forth. However, hardening a saw plate by the heat of emery 
wheel sharpening makes the tooth last longer, if the hardening 
be not excessive. 

' Speeds of Emery Wheels, — The following table gives the 
proper number of revolutions per minute for vulcanite emery 

wheels of different diameters;—* 



UfftmeCer. 


Rev. per Mtn. 


DttmeUr. 


Rev. 


perMln. 


iji 


nobes . 


. 10,000 


3 


inches 




4,«00 


2 
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8,600 



* N. Y. Bcltins and Pocking Co. 
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SURGICAL SAWS. 

There are few industries wliicli evince yearly more advancement 
or offer more new meohaoical devices, witli special adaptalions, 
than does the manufjicture of surgical instriimeata. 

Specialists, performing special operations, constantly feel the 
want of instruments which shall perform, in the most satisfactory 
manner, delicate operations. 

The consumer becomes the inventor, and the number of new 
instruments put upon the market yearly is limited only by the 
advance in special branches of surgery. 

As these instruments are used where delay from breakage 
would often prove fatal, the very best material is chosen for their 
manufacture. 

GoodwUlie'S Oral Saw.^tig- 284 is a speuial saw for ope- 
rations in the mouth, the bend of the bow permitting freedom of 
action, but stift' enough to prevent the saw from springing. 



Fig, 284. Oooilivlllie'H Oral Saw. 

Amputating Saws. — Figs. 285 and 286 are different forms of 
amputating saws. The teeth of these saws cut only on the down- 
ward stroke, and are without any set. Where used for heavy 
operations, they are made very stiff' and strong. The smaller saw 
is used in lighter operations and in positions whero the larger 
instrument would be impracticable. 




Fig. 3.V.T. Vf-n 



Fig. Z8G. Light A mptitallng Saw. 

Szymenowski'B Bone Exseoting Saw.— Fig. 287 shows 
bone exaecting .saw, iinprovuJ by Ticmiuiii & Co. The novel fwi- 




Fig. 287. Ssi/manotcBkl'n Kraeetor. 

tiire of tliis saw is that the blade can be rotated by means of the 
wheel below the handle. This .saw has special advantages in 
some operations. 

Bone Saws for Operations of the Skull.— Fig. 281^ repre- 
sents a bow saw, with two blades, for cajiital operations. By 




Fig. 288. Bow Saw with two btadeg,fof Capital Operattona. 



means of the screw beneath ihe bundle the blade may be strained 

to any degree of tightness. 
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ONE-HAND SAWS. 

Superiority of American Saws.— I never saw any but an 

American hand-saw that could be bent into a hoop, point to heel, 
and which would then spring back straight and true, like the old- 
time (Toledo) sword blades. And one of our factories submits all 
of its first-class hand-saws to this test before sending them out. I 
never heard of any but an American crosscut by which two men 
have cut off a sound 12" gum log in seven seconds by the watch. 
To be sure, there was a real live emperor looking on, but all the 
sawyers from France to Fond-du Lac could not have performed 
that feat with any but an American saw. 

The Steel Bucksaw Frame, p. 50, is claimed never to warp 

nor lose its elasticity, to be unaffected by weather, stand more 
rough usage than a wood frame, and be less trouble. If I could 
set an M tooth buck-saw blade in one of these all steel sclf-straiued 
spring frames, I would not trade that combination for a dozen 
such affairs as saw makers are obliged to make for country store- 
keepers to hang up on sale. 

A Detachable Bladed Compass Saw,^ shown in Fig. 289, 

takes up very little room, when taken apart; and blades of any 
desired coarseness of teeth may be used. It will be noticed that 




Fig. 2S9. 3IcXicce^s Detachable Compass Saw. 

the binding screw grips the back of the blade instead of the 
side, as is usually the case with sucli tools. Mr. McNiece will 
furnish blades for this saw with teeth pointing towards the butt, 



* Made by Win. iMcNicce, 525 Cherry Street, Philadelphia. 
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SO as to have the desirable "pull cut'" recommended on page 17 
(see Figs. 10 and 11). 

An Egyptian Pull Cut Saw is shown in Fig. 290. 




Fig. 290. Ancient Egyptian Saw. 

Pruning Saws. — Referring to the pruning saw (Figs. 33 and 
34, p. 32), we would prefer giving '* j)ullcut'' teeth or M teeth, to 
the crosscut teeth shown in the illustrations. 

A Sensible Pruning Saw, which they use out in California, 
hjis teeth pointing toward the handle, and find that it will trim 
off a shoot nccatly where a push -cut blade would tear all before 
it; and when it comes to stouter limbs the weight of the body 
can be put on it. 

The Butcher's or Meat Saw (Fig. 291) has a straight blade 
strained by a screw in a somewhat clastic back frame or bow. It 
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Fig. 29 J. Butrhei**8 Saw. 



has no set, as the tough, hard character of the bone requires none; 
and clearance is not very necessary where the walls of the cut are 
so thoroughly lubricated by grease. 

Table and Compass Saws should be thinner at the back than 
on the cutting edge, to prevent pinching. 
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"Crosscut" Sawdust is granular, but "rip" sawdust should 
be in the form of chips. 

How to Choose a Saw and Keep it in Order.— "In select- 
ing a saw it is best to get one with a name on it that has some 

* reputation.' If a man desires to purchase a first-class watch, he 
selects a maker who has attained a reputation. Tliis remark ap- 
plies in the choice of a saw or any other tool. The first point 
to be observed in the selection of a handsaw is to see that it 

* hangs' right. Grasp it by the handle and hold it in position for 
working. Then try if the handle fits the hand properly. These 
are points of great importance for comfort and utility. A handle 
ought to h^ symmetrical and the lines as perfect as any drawing. 
Many handles are made out of green wood; they soon shrink and 
become loose, the screws standing above the wood. Handle wood 
should be seasoned three years before using. An unseasoned 
handle is apt to warp and throw out of truth. The next thing in 
order is to try the blade by springing it. Then see that it bends 
•regulafly and even from point to butt in proportion as the width 
and gauge of the saw vary. If the blade is too heavy in com- 
parison with the teeth, the saw will never give satisfaction, be- 
cause it will require more labor to use it. The thinner you can 
get a thin saw the better. It makes less kerf, and takes less mus- 
cle to direct it. This principle applies to a well-ground 8:>w. 
There is less suction and friction on a narrow, true saw than on a 
wide one. You will get a smaller portion of saw blade, but will 
save hundreds of dollars' worth of manual labor at a very little 
loss of width of blade. 

"See that it is well set and sharpened and has a good crowning 
breast; and get a proper light to strike on it; you can then see 
if there is any imperfection in grinding or hammering. * We 
should invariably make a cut baforo purchasing a saw, even if we 
had to carry a board to the hardware store.' 

"Handsaws should be set on a stake or small anvil with one 
blow of the hammer. A high-tempered saw takes three or four 
blows of the hammer, as they are apt to break by attempting to 
set with only one blow. This is a severe test, and no tooth ought 
to break afterward in setting, nor willit if the mechanic adopts 
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the proper method. The saw that is easily set and filed is easily 
made dull. 

" We have frequent complaints about hard saws, but they are 
not as hard as we would make them if we dared ; but we should 
never be able to introduce a harder saw until the mechanic is 
educated to a more correct method of setting his saw. The prin- 
cipal point is that too many try to get part of the body out of the 
plate, when the whole of the set must be got out of the tooth — 
setting below the root of the tooth distorts and strains tbe saw- 
plate. This may cause a full-tempered cast- steel blade to crack, 
and eventually break at this spot; but it is always an injury, even 
if it does not break or crack." 

Hardening Saw Points. — A C.madian patent of N. Wharton 
is for hardening the points of the teeth of a mill saw* more than 
their'base and the blade. As the teeth ultimately wear away by 
filing, we cannot see where the advantage of leaving the bases 
soft comes in. 

• 

Round Saw Back. — A patent was taken out on a round bar 
for a tenon saw back, the blade not being gained into the bar, but 
touching it along its entire length. 

Making very Small Straight Blades.— Where it is required 

to make very fine teeth, as for small scroll saws, hack saws made 
from watch spring or "hoop-skirt wire,'' the teeth may be made 
regular in space, depth, and pitch, and the work greatly facilitated 
by the use of a guide, seen in Fig. 292. This is simply a steel rod 



\. 
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Fig. 292. Makiug Small Straight Blades. 

with the end upset and filed to fit the required tooth outline. The 
first notch being made (that at the point) the guide is applied 
therein and the file used against it, moving the guide on one 
space as each new tooth is made. 
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Lengths, Sizes, and Spaces of Unstrained, TTngnided 

Saws. — (Class 4) expressed metrically, and corresponding to 
table on page 30. 



( Hand, 
Kip, 



Length, Cin. 



GG.04 



ThickneHH. 



lorheH. 



Miniin. 



Puiats per decimeter 
= 3.937 inchee. 



.042 
.049 



Tai>er -| 



Panel, 



71.12 to 76.20 

35.56 to 00.96 .028 to. 035 



\ 



Backed 



1.06G8 20 to 48 

1 OAAA / 13 to 20 ) Heel. 

1.2446 1 24 to 33 f Point 

.7012 
to 32 to 48 

Com pass, » 25.40 to 50.80 .065 1.7510 

[ Keyhole,* 17.78 to 22.86 .032 .8128 

.7012 
Tenon, 15.24 to 45.72 .028 to .035 ^ to 44 to 60 

.8800 
8890 
Miter, 50.80 to 76 20 .035 to .042 -J to 40 to 44 

1.0088 



Barthelme*s Reaming Saw (U. S. Patent, No. 289,(598. 

April 5, 1881). — There are three kinds of tapering teeth, ^, e, g, 
placed in line. Teeth h having inclined cutting edges a, teeth e 
having oppositely inclined cutting edges c/, and teeth (j having flat 
edges/, the operation of the saw is to produce a triangular groove. 




a b d ^f / a 




♦ For curved sawing. 



GRIMSHAW ON SAWS. 201 



CROSSCUT. 

The Crosscut Saw. — The ordinary crosscut saw, among the 
most primitive and most generally used implements, is one of. the 
advance couriers of civilization. It penetrates the forest almost 
with rifle and axe, and far in advance of the surveyor's chain, and 
once it enters a country it stays there. It remains a useful mem- 
ber of society, despite its crudity. It is its very simplicity that 
has caused it to be so tenacious of its position among needful im- 
plements. It requires no foundations, no motor, no special prepa- 
ration. Where the axe leaves a tree, there the crosscut takes it ; 
and from the newly fallen log upon the virgin shores, to the busy 
ship-yard that succeeds the primeval forest, the crosscut is never 
hung up. And yet it is an aggravating, fatiguing, slow-working 
affair. 

Disadvantages of the Crosscut.— In the first place, it re- 
quires great muscular exertion from the weakest muscles of the 
body. In the second, it not only develops one side of the body at 
the expense of the other, but by unnecessarily fatiguing one side 
without giving it any reserve member, it lessens the capacity of 
the operator, already working at a disadvantage, with weak mus- 
cles, to do heavy work. In the third place, in most positions, 
where the log lies upon the ground, the position of the sawyer is 
uncomfortable, unhealthy, and still further lessens his capacity 
for work. In the fourth place, the operator must often clear 
away a space in the brush and snow for room to work in. 

In this country especially there have been many improvements 
made in the crosscut, as in all sawing implements. The heavy 
bow-frame of sapling sprung into an arc, still used by the cross 
sawyer in Europe, has no place here. The curved edge of the 
blade has been brought from the top to the bottom or cutting 
edge, in order that as the saw wears away the middle (as it natu- 
rally does) the we.ir of the blade may be taken up, and still leave 
it a capable tool. In the third place, the shape of the teeth has 
been very carefully chosen to suit various requirements, Cross- 
18 
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cutting has become a regular cutting, and not a mere abrasion. 
The M tooth has been employed to give the best cutting edge 
with the best facility for sharpening. Perforations have been in- 
troduced along the line of the gullets to lessen the time, labor, 
and expense of filing, while insuring that the teeth remain at the 
proper distance and size, and perhaps cooling the blade. The 
gullets are made deeper in the centre of the edge than at the ends, 
for the same purpose that the cutting edge itself has been made 
convex. The handle has become a convenient affair by which the 
tool may be firmly grasj)ed and guided, and modifications have 
been introduced by which one man may do-very heavy cross- 
cutting. But with all these improvements the crosscut wears a 
man out, makes him lop-sided, and us^is only the muscles of his 
arms and shoulders. The disadvantages have led to the rapid 
introduction of the " riding drag saw,'' of which an illustration is 
given, Fig. 27, page 21). 

Taper Gauge. — The crosscut, more than any other saw, re- 
quires to be tapering in gauge, as shown in Fig. 294; the back a 




Jtlf/, 204. Section Showing Taper. 

being thinner than the edge />. Where there is not enough taper, 
enough set must be given to effect the same result. 

Belly. — The crosscut blade is always made wider in the middle 
than at the ends (frequently twice as wide), and tliis extra width 
is generally put on the cutting side — to counteract the rocking 
tendency of the sawver, and to allow for the extra wear that tho 
middle of the saw «2:ets. Yerv often there is a section of fine 
teeth at each end of a crosscut, to start with; and some makers 
put deeper gullets in the central portion, to give more dust room, 
and save time, files, and gumming. (See Fig. 2\K).) 



Fig. 293. Swelled Blade, with Graduated Gullets. 
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Perforated .Crosscuts. — Oat in the backwoods, among snow 
and underbrush, where emery wheel gamming machines are not 
get-at-able or nsable, perforations in crosscuts are special blessings 
to sawyers. But perforated blades are not at all recommended for 
gummy timber. 

A correspondent writes: "As to perforated teeth, I am entirely 
at loggerheads. A very little is saved in gumming, but the lia- 
bility of breaking out in the cut is so great that it destroys their 
usefulness. I have seen a perforated tooth saw with four or five 
teeth gone right in succession. This was done by first breaking 
oft* one tooth in a hard cut in an oak log in winter. 

"The theory of allowing for fluttering by perforations does not 
hold good at all. I have seen these saws flutter and roll the same 
as any saw worn at the edge.'' 

The Varieties of Crosscut Teeth are legion— hook, crook, 

double hook, double crook, V's, M's, W's, and all their variations 
and combinations, with cleaners or plows in ev*ery possible alter- 
nation ; and each or all of these in infinite difterence of acuteness, 
set, rake, and cross-angle. 

Fig. 290 shows in full size an arrangement of teeth of crosscuts 
very popular in some quarters. The scorers or cutters arc single 
teeth with alternate fleam to left and right. The cleaners or 
plows are of course shorter than the cutters; they are double, 
and have no fleam. We approve of the idea of giving no fleam 
to cleaner teeth, but highly object to the square-shaped gullets 
between the teeth, and also to the notches in the i)lows. These 
should have rounded outlines, which are easier to make and leave 
a stronger plate. 

Of the crosscuts made by the American Saw Company, and 
illustrated on pages 48 to 47 inclusive, the Premium is the most 
sold and the Champion next. 

The "Climax" Crosscut, page 40, has cutting teeth in com- 
bination witii clearing teeth, placed face to face^ and not hack to 
backy as is the usual manner. 

The Lightning Crosscut. — Among its advantages, not enu- 
merated in the first edition, may be mentioned the fact that teeth 
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of uniform length are easier to sharpen than where the clearers 
are shorter than the cutters; and as the teeth are double and the 
gullets arch-shaped, they may be gummed deeper than V-toothed 
blades — thus saving expense and frequent repairs. 

The New American Crosscut was recently brought out to 

accommodate the tendency towards more cutting teeth. 

Fig. 297 shows a form of two-man crosscut, which has convex 
cutting edge and a double curved taper on the back, correspond- 
ing somewliat to the "skew bevel" hand saws of the same eminent 
makers. In this saw, as toothed in the cut, the teeth are plain 
Vs, set and fleamed alternately to left and right; but of course 
any style of tooth will go with this style of plate; the cut being 
given only to show the outline of the blade. 

Handles for Crosscuts. — The log crosscut in some parts of 

Europe has a stout straining bow of wood, for some purpose to 
the writer unknown. Possibly saw makers there cannot make 
their saws stiff enough to keep straight, even with a stout man at 
each end. Our American manufacturers are especially strong on 
convenient crosscut handles, readily and firmly attached to the . 
blades, and of a comfortable shape. 

Peace's Crosscut Handle (TJ. S. Patent, No. 238,{>60, March 

15, 1881, Fig. 299) has two adjustable curved plates J5 J5'; B 





Fig. 298. Crosscut Handle. 



Fig. 299. 
Feace^s Crosscut Hatuile. 



206 SUPPLEMENT. 

having four projecting arms c c\ d d\ one arm being shorter than 
the others, and all so arranged that by a bolt and thumb nut i", 
the handle may be secured on the plane of the saw blade or at an 
angle thereto, without being moved therefrom. 

Emerson's Crosscut (U. S. Patent, No. 239,156, March 22, 

1881) has sections B^ having scoring teeth h V in pairs, one pair, 
i, set to one side of the blade and the other pair, //, set to the 
opposite side. There are also sections c, having scoring teeth c 
and c' with graduated slots or spaces deepest in the centre of the 
saw. (See Fig. 300.) 




"^-^-^^^ C I) 

11 ff* 300 » Emerson^ s CrossaUf 

Boynton's Curving Crosscut Saw (U.S. Patent, No. 239,710, 

April 5, 1881) has its edges formed with reversed curves or 
swells, these curves being arranged on each edge of the saw so as 
to permit its breadth and tliickuess to be diminished to lessen 
its friction surface and allow a less set to the teeth without im- 
pairing the strength of the saw or rendering liable to buckle. We 
have no knowledge of these saws having been used. (See Fig. 301.) 



o 
o 






Eiff. 301. Boynton^s Curving Crosscut. 



GRIMSUAW ON SAWS, 207 



MAG AND PIT SAWS. 

Pit Saws. — A long time ago, when many ships were built of 
wood, and their heavy sides were laboriously framed of carefully 
sawed timbers, ** pit-sawing" was much in vogue, and was also a 
common method of getting out straight boards and planks from 
the round or squared logs. Tlie pit sawyers had a long taper 
blade (Fig. 302), a "pit" or "wliip" saw, having a handle at each 
end, and the "top sawyer" and "bottom sawyer" pulling one in, 
the other above, the saw pit, made alternate bows, and slowly 
worked their way through the log's length. Sometimes these 
saws were held in a rectangular straining frame, which did not 
make the upstroke any the easier. This straining frame was the 
precursor of the "gate" or "sash" of the present day. 

Double Cutting Butting Saws (Fig. 303) are now coming 
more into use, and still in many cases called "drag" saws, although 
they cut on the thrust as well as on the drag stroke. 

Depth of Drag Saw Cut. — The cut of the drag saw may be 
deepened by weighting the blade; a sliding weight beigg sup- 
plied, with a set screw to hold it in any desired place to give the 
desired leverage. 
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Pit Satf Hlade. Double Acting Jiitttiiiff Saw. 
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THE JIG SAW. 

Jig Saws.— ITcnry L. Bcnoh, Jig Saw Maker, Montrose, Pa., 
states tliat strained jig saw blades " are made all lengths and all 
widlba from \ to J wide, and from IS to 18 inches long. Nearly 
all the saws used in my machines are 18, 19, and 20 gauge. 
Those j-g" wide should have 8 points; |", 7 points; |", 5 points; 
J", 4^ points to ihe inch, and run with as little set as possible 
for smooth work. For heavy sawing I often use saws 16 inches 




Flff.:i04. Fretsaw Work 



long, one ineh wide at the upper end, ^ or ^ at the lower end, 
with three teeth to the ineh. I consider the taper saw a good 
thing for beavier classes of work, but for ordinary sawing the 
19 
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Straight saw is the best. Some sawyers use bevelled backs, 
saws ground thin on the back and left thick on the front. 
These require no set and work smooth. The objection is that 
the feathering weakens the blade too much. Have never seen 
any round saws; they must, however, prove a failure so far as 
doing smooth work and makinj^ smooth corners, which is desir- 
able. The best stroke is '>]. inches for all kinds of work, and the 
speed should be 850 to 000; 1000 to l-tOO speed is often adver- 
tised to be the best, and in machines giving little or no strain a 
high speed is desirable, but it is death to the machine. 850 speed 
with 50 lbs. strain will do more work, do it better, and the ma- 
chine will stand it." 

Strained vs. Unstrained Scroll Saws. — "Saws not strained 

by a spring above the table become convex on the back edge and 
can be used only on thin, light work, while strained jig saws are 
actually at use at present upon * piano desk work,' and are pro- 
ducing more work than the gate-saw, which has always been 
thought to be the only one which could be advantageously used 
for the purpose." — P. Pkyiiul. 
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THE MULAY. 

The Mulay has an unstrained blade, driven from below and 
guided at the top in ways, and by reason of the absence of the 
heavy straining frame, capable of high speed and great output. 
It cuts, of course, on the pull stroke only. For log sawing it is 
used, principally in the Western States of America, in places 
where there is but small water power and but a limited amount 
of sawing. For scroll sawing its use has extended both east and 
west from Cincinnati, where it is said to have been first used for 
this purpose. The only advantage the sash has over the mulay 
is, that a saw so wretchedly filed that it would be impossible to 
run it through a log as a mulay, can be pulled through a log when 
strained in a frame. But it will not, however, make straight 
lumber even when thus strained. As a log mulay should make 
about 300 to 350 strokes per minute, all the moving parts (espe- 
cially the reciprocating parts) should be as light as possible. 

Snyder's Mulay. — In one of the best forms known to us 
(Snyder's), the lower end of the blade is held in a cross- head run- 
ning between guides, and the connection between the saw and 
cross-head is a ball-and-socket joint, so that the blade can be 
easily adjusted to run in line with the carriage, and also be given 
the proper rake. The upper guide, which is lifted by the blade 
itself, needs to be specially light, and is made of wood. As it is 
lifted by the blade and friction tends to buckle the blade no less 
than weight does, it should fit very loosely. But as the cross- 
head ordinarily employed would, if it had a loose fit, permit the 
blade to move from its proper adjustment in the centre line of the 
carriage, a new mode of guiding has been devised. The entire 
machine is seen in Fig. 300. 

Fig. 307 shows the old and the new way of guidance. In the 
old plan, where the cross-head and guides were at right angles to 
the width of the blade (see B, B), a very little looseness of fit 
gave considerable disalignment. But, by clamping the blade D 
between wooden pieces C, parallel with its width, and putting the 
ways fore and aft, as at E, E, considerable play may be allowed in 
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the guides without the blade getting out of the centre of the kerf 
line. Diagonal boards (Fig. 307) help guide the blade, and are 
adjusted so as to just clear the log and help to guide it above. 
They are adjusted by a rack and pinion, and hand-wheel. 

For log sawing the blade is generally 10" to 12" wide, and \" 
thick as a maxiniiiin, \" as a minimum; the most common gauge 
being No. 7, or about ^/'. The stroke for a 7-foot mulay is gen- 
erally 28". 

Andrews' Hulay Fastening is shown in Fig. SOS. A is the 
blade, B the permanciilly attached clamp, C the movable strap 
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and bolt, D the wedge, and E the holding bolt. It will be seen 
that as the saw plate wears away, C can be run backwards; and 
that all desired adjustments can be readily made. The strap G 
holds to the clamp by the hooks u a. 

Hulay Saws on the Pacific Coast. — Mulays arc very little 
used on the Pacific coast. As far as we can learn, none are in use 
on I'ugct Round, and only a few in ir.^ndocino and Humboldt, the 
great red-wood districts of California. 'I'here they are employed 
in a few mills only to take the slabs oft' the largest logs to reduce 
their sixe. 
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Some of these mulays are wider at the top than at the heel. 
These are thought by some to cut better and make a lighter saw 
than the straight blades, and to have more strength at the top 
.where it is needed. 

^^ Mulays for Log Sawing are but little used, except in mills 
where there is but a limited amount of sawing." — [J. A. Fay & Co.] 



THE SASH. 

The Object of the Frame or Sash is to secure guidance in 

right lines, and to enable the use of a thin and narrow blade. 

The Single Sash is sometimes used where it is desired simply 
to rip a log to show its ([uality at the heart. 

The Two-Bladed Sash serves to square a log in two passes. 
It is much used for this purpose in France. 

Oang Mill Sawing Machines are used in America only in 
the large himbcr districts. They are known as round or flat^ 
according as the logs tliey slit liave or have not been previously 
squared on two sides. 

Round Gangs are more economical of timber than flat; the 
boards being afterwards *' edged" square by small circulars. 

The Strain uj)on a gang sash is often 5 to tons per blade. 

Straining Sash OangS. — The mode of hanging the blades is 
deserving of special attention. Improved American usage (such, 
for instance, as that of E. Andrews, of Williamsport) is, in this 
resf)ect, far superior to foreign. It is well known that, with 
proper straining, very thin saws can be run; while it is difficult 
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to make even a tbick saw work well when not properly straiDed. 
When blades are strained by holes and tug-pins, it is necessary to 
punch or drill the first hole near the cutting edge, so that that 
part may receive the most strain. As the saw wears away, ao- 
other hole is made, of course at some lillle distance from the first, 
thus preventing the blade being straineti in line with blank space 
between the holes. 

Mistakes in punching or in drilling often cause the saw to be 
given too much or too little ovevliang, in either of which cases it 
will work badly. By the use of the hor«e and stirrups, shown on 
page 23, and lierewith, the holes are made at the factory, and 
never changed; the saws l>eing plated with 3traj)s at each end, 
and the rake given simply by moving it more or less Id either 
direction through the top stirrup. Fig. 309 shows a strap; Fig. 



Fig. 309. 



Fiff. 310. 



Fig. 311. Fig. 312. 




m 



Atniretvn' Sash Faatentngg, 
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310 the bottom hook; Fig. 311 the top stirrup on a smaller scale; 
Fig. 312 is the liook attacliment for the lower end of the blade to 
the lower girt. As the blade wears away, the strain line may 
be moved back by moving the hooks along the straps. This 
arrangement permits instant changes in the rake, to accommodate 
either hard or soft wood. In fitting a gate for these hooks, all 
that is necessary is to drill three holes through the bottom girt of 
the gate and attach a flat piece of iron. This holds the hooks in 
place on removing tlie saw, and prevents them from falling when 
the saw is removed. One set of hooks answers for any number 
of blades. The lips of the hooks and of the stirrups are made on a 
circle to prevent straining at the corners where the blade is given 
rake or overhang. Some sawyers of experience find thin saws to 
work best when [)art of the desired rake is given by packing the 
top bar of the gate, to bring the strain more nearly on a line with 
the bottom of the saw teeth. This invention has been thoroughly 
tested, and proved to be all that is claimed for it. 

"Bake'' for Beciprocating Blades. — It is desirable that the 

straight line which pas»ses through the tooth points be inclined 
forward, or "raked,'' to let the cant advance when the blade rides. 
(See Fig. 314.) This rake should be so regulated that the blade 




Fig, St 4. Exaggerated Rake. 

in descending shall not pass, during part of the stroke, through 
the kerf already made — as this would lessen the capacity of the 
machine. 
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Snyder Bros.' Kule for Bake is "give ^" more than the 

feed in the same length. Say feed J", eiLink 12", the saw should 
have a rake of ^" to llie foot." 



Fiff. ais. 



Fig. 316. 



^r 



Hubbard's Sectional Aim Web. Usual Type of Mill Saw Made. 
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Hubbard'B Sectional Saw (U. S. Reiasued Patcut, No. 9657. 

A|iril 12, lySl) coiisimg i)f lungitiidinal eeuLions — tiie frotil seo- 
tioii, wliicli ia the kow projier, having leelli, imd tbe other scetione 
being blank, and of a ihickness ei|ual to or lusa thau that of the 
front Bcotion. Seotioiis tiro so uoniiected as to pcrmii of inde- 
pendent longitudinal uxp.'inaion. 

Double Cutting Sash Saw. — The strained sash saw origin- 
ally cut on one stroke only; nut cutting on tlie return. There 
are now horizontal strained Haws wliicii cut both ways; and one 
or two vertical nuiehines which do the same thing imperfectly. 

Double Cutting Hill Saws with single cutting teeth, one 
half pointing one wny, and ihe other in llie opposite direction, 
have been patented by T. Davis. 




Overhung Slulaff. 
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CIRCULAR. 

Thickness of Plates .-^Circulars are used thinner in Wiscon- 
sin than in Michigan. For instance, 60-inch disks are used as 
thin as 10 gauge (0.134 inch), having teeth 2J inches apart. The 
"Wisconsin timber may be a trifle softer than the Michigan (being 
more like Norway pine); but our informant considers the sawyers 
more skilful. The gauge demanded dej)cnds upon the kind of 
timber and its general condition, but more upon the amount of 
care displayed in the management. Generally, the thicker the 
saw the more you can force matters and have it run straight. For 
general sawing in New England, 7 or 8 gauge straight is recom- 
mended as about as thin as j)racticable, for board saws 46 to 60 
inches in diameter. 

Sim Tapering. — Referring to tlie modern American system 
of rim tapering, Mr. C. E. Grandy says: *'I have obtained the 
best results from 7-gauge straight, and do not fancy using wedges 
for saws. In every case of rim taper, I notice that the sawyer 
has to use enough set to clear the centre, or his plate would warm. 
If this be so, of what use is it to liave the three gauges ground 
off' at the edge? In sawing thin boards only, or resawing with a 
thick spreader, this is all right, as there is a saving of kerf* and 
greater stiffness of the saw obtained by the rim taper." 

Number of Teeth for Circulars.— The same sawyer says: 

"I have settled on forty teeth in common board saws, say from 
forty-four to iiftyfour inches in diameter. Too many teeth con- 
sume too much power. If there be too few, they are not strong 
enough to stand the average work." 

Dished Circulars. -A distinction must be made between a 
** dished circular," made with a permanently and intentionally 
dished plate, and a "dishing" circular, intended to be flat but 
having got "rim-bound." 



Kerf is sometimes called **scarr," and also written "carl." 
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The dished circular was designed in 1806, by Trotter, for the 
purpose of curved and bevel sawing. 

The temper of a concave saw, in our opinion, ought to be a 
good and fis high as any ordinary circular doing the same nature 
of work. The custom has been to leave the saw much softer, to 
avoid breaking in the hands of the saw-maker; but a soft saw will 
not hold the set when cutting hard wood heading. The disk is 
made to a true circle, and in diameter corresponding to the heads it 
is to circle, providing the heads are cut square on their periphery, 
as cheese-box heads are made. To make a seventeen-inch cheese- 
box, use a saw dished to a circle of seventeen inches; and for a 
seventeen-inch flour-barrel head, with bevel, use a^aw dished to 
a circle of twenty-four inches. The same saw may be used for 
making various sizes of heading having bevelled edges, by chang- 
ing the angle of the axis of the head in relation to that of the saw. 
In that case the bevel on the heading is also changed or altered 
to suit the saw. In a small head they are sharper, and in a large 
head stunted. Concave saws, sawing bevelled heading, must be 
filed as a ripping saw, or square across the tooth. 

Cutting Action of Circular Saw.— Fig. 317, photoengraved 

from a full-sized sketch, shows the action of a OO-inch saw cut- 
ting in a 20-inch caut. As shown by the photo-reduction of 
the actual -sized drawing, the radius of the saw is 30 inches, 
thickness (or light) of the cant 20 inches, radius of collar '4 
inches, radius of arbor IJ inch. The cut shows 10 successive 
positions of the saw disk, in passing through the log. The 10 
arcs of circles are drawn with radii of 30 inches, 3 inches 
apart. Each arc is exactly a quadrant or 90^. Each of these 
arcs touches the base line or line of centres at a point 30 
inches from its centre. The centres being 3 inches apart, the 
distances between the arcs, showing the position of the rim upon 
the line of centres, are each exactly 3 inches. Running verti- 
cals from the successive positions of the centre, 3 inches apart, 
all these verticals are 3 inches apart. Running a horizontal line 
along the points of tangency, parallel to the line of centres and 
perpendicular to the verticals from the successive positions of the 
centres, it will be seen that the distances between the points of 
tangency, measured upon this line of tangents, are the same as 
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thone between the centres, the same as between the successive 
positions of the rim upon the line of centres, and the same as 
the distance between the verticals. The sides of the cant are 
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parallel to each other, to the line of centres, and to the line of tan- 
gents. The distances between the verticals from the successive 
positions of the centres, are, if measured upon the top edge of the 
cant, or upon the bottom edge of the same cant, the same as meas- 
ured upon the line of centres, or upon the line of tangents, or any- 
where else — just 3 inches. The distance between the curves 
showing successive positions of the saw rim upon the top edge of 
the cant, is just the same as the distances between the centres, be- 
tween the verticals, and between the points of tangency — namely, 
just 3 inches. The distance between the curves showing the 
successive positions of the rim upon the bottom edge of the cant 
is the same as that between the centres, between the points of 
tangency, between the verticals, and between the successive posi- 
tions of the rim, measured upon the line of centres — namely, 3 
inches. The horizontal distance between the successive positions 
:>f the rim, measured along any line parallel to the line of centres, 
the line of tangency, the top edge of the cant, and the bottom 
edge of the cant, is just 3 inches. It cannot be made to measure 
more, nor less. It can be i)roved geometrically, and it can be 
measured by any one having 30 inches of string to draw sharp 
circles, and a 2 foot rule to draw and measure the'straight lines. 

Owing to the advancing movement of the cant, the scratches 
made by the teeth of the saw are not exactly circles, but they 
follow the same rule, as regards their distances apart, as do the 
circular arcs showing the successive j)ositions of the saw rim. 

In other words, the saw scratches are the same distance apart meas- 
ured aloiifj the top edf/e or the lottom cdje of the cant. 

If they were not, it would be necessary for the top edje of the 
cant to he different in length fro)n. the bottom, or for the cant to be 
fed in upon an arc of the circle so as to give less feed to the top 
edge than to the bottom. 

In making a drawing on this subject, do not be misled by the 
parallel curves appearing to meet at the top. 

This photo-engraving of the full-sized sketch may be relied upon 
as settling beyond all controversy the fact that the tooth scratches 
made by the circular saiv are the same distance apart at the top as 
upon the lottom of the log, 
21 
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*• Virginia Bail Fence." — Sometimes a circular gets a notion 
of running crooked in the edge, even while cold, although not 
sprung, and when standing seemingly true and both sides alike. 
In this case it is too large at the rim, and tends to wrinkle, 
althouo;h not enou^rh to show when standing ; but the additional 
stretch, caused by centrifugal force under motion, causes further 
rim expansion, and dishes the plate on one diameter to one side, 
and exactly the reverse on the diameter at right angles. This 
trouble is apt to occur with inserted tooth saws, simply by over- 
straining the edge by riveting or by too close a fit of the teeth. 
Dirty or greasy dust or rust in the groove of the teeth, will cause 
the same trouble. 

Trembling or Fluttering at the edge is caused by lack of 
balance, one side being gummed or filed more than another. An 
ounce of steel on one side of a saw running at 800 or 900 revolu- 
tions per minute, will cause this trouble. See that the teeth are 
all alike as to size, or, at least there is as much metal on one side 
of the saw as on the other, counting from any diameter. To cure 
fluttering, mount the saw on an arbor on two steel straight edges, 
and file the teeth on the heavy side Until it balances. To prevent, 
use a sheet metal template. 

Sawdust Packing. — Sawdust packs in the side of the log and 
board, sometimes on account of the shape of the gullet. If the 
tooth be nearly straight, from three- fourths of an inch from the 
point to the bottom of the tooth next behind, there will be less 
trouble from this. 

Another cause is frozen or slightly thawed sawdust that strikes 
the side of the log or board, and sticks to it long enough to crowd 
in between the plate and timber. This occurs when the timlxjr 
is thawing out slightly, and in this case a little extra set will help 
the matter. 

A ** Bull's Eye" is sometimes caused by getting a piece of 
slab down between the saw and the frame, and the question is 
whether or not to run out the stock before sending the saw to be 
hammered. 

Grandy says: "This will depend on how close a workman you 
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are. By giving the saw more set than usual, and reducing the 
feed, you may run and do fair work, but at the expense of power 
and good mechanical principles. A better way would be to take 
a block of hard wood endwise to the grain, and lay the saw flat 
on the block, bulged side up ; take a two pound or three pound 
hammer, and, by heavy blows, force it down. Lay a piece of 
thick pasteboard on the saw to receive the blows, and prevent 
stretching the plate, for if you do this by light blows, you make 
the matter worse. Try with a straight edge after each blow." 

• 
Cats' Tails, — The sawyer is often troubled in cutting sapling 
pine in the summer, by what are called in Vermont "cats' tails," 
or the inside bark slipping off and rolling in beside the plate, heat- 
ing the saw. This may be remedied by filing the tooth consider- 
ably, shearing say 20^; that is, about the same as for bolting or 
cutting off. Shearing is not recommended when the logs are 
frozen, unless the saw is of unusual thickness. 

Crowding the Log. — It sometimes happens that the circular 
saw crowds the log, and gets warm. Although it seems true when 
cold, and pains have been taken to file and set both sides alike, it 
seems impossible to make it run well unless it be given more set 
on the log side. This is a common trouble with inexperienced 
sawyers, and the remedy a foolish one, in fact, "getting Satan in 
to drive out Satan," as the doctors say. If the saw be true the 
trouble is, that it ranged out of the log; or else the collars, 
although they may have been right once, are not right from hav- 
ing accumulated fust and dirt on the face of the collar, near the 
centre. This causes the disk to become crownino: on the lo<* side. 
To remedy this, take an old file, break it off so as to form a scraper 
or turning tool, fix a solid rest, take out the check pins, and run 
the arbor quite slowly: hold the tool firmly, and turn oft' the rust, 
and, perhaps, a little of the iron, according to the condition of the 
collar. Use a gauge to test with, and leave the collar a little 
concave. Clean oft' the loose collar also, and then if the disk be 
true and ranged j)arallel with the line of motion of the carriage, 
it will probably run straight without the necessity of giving one 
side more set than the other, or filing one side more shearing than 
the other, both of which arc makeshifts or botches. 
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Hammering. — In the matter of hammering, if the smith could 
stand at the brake, and saw 100,000 feet of lumber, after hammer- 
ing each saw, he could learn more in one year than otherwise in 
ten. 

Temper of Circulars. — Disstons say that a circular saw can- 
not be too hard (but a handsaw should have a "Damascus 
temper"). 

Nonhammered Saws. — Mr. C. E. Grandy, South Barton, Vt., 
says: "I have such a saw 52" press tempered to run 900 revolu- 
tions, to feed 2 inches in maple often running 30 M feet. The 
saw took the shape of a tea saucer ; returned it to the maker, 
repressed it, rchammered it, sawed 100 M feet. It took the shape 
of a worm rail fence most of the time. Then I sent it to another 
manufacturer, had it hammered to run 800 ; we sawed 1,000,000 
with it; it wore to 49", and is doing good work now." 

The Brooke Bemovable Teeth (Fig. 318) have claimed for 

them the following advantages over others of the same class: 
large throat, hence greater clearance ; greater amount of metal 
to wear away ; capability of being swaged ; adaptability to very 
thin plates; interchangeability with the "new" in the same disk. 
We give beneath the thinnest disks used with the " Brooke" 
and the " new" teeth of the American Saw Company. 



N08. 


Gauges. 


Thickness in inches. 


Thickness in mm 


1 


4 to 10 


.238 to .134 


6.05 to 3.30 


2 


7 to 12 


.18 to .109 


4.57 to 2.77 


3 


10 to 18 


.134 to .049 


3.30 to 1,24 


i 


12 to 20 


.109 to .035 


2.77 to 0,89 



For hard ivood the " short neiv'^ removable tooth No. 1 or 2, is 
recommended by the makers; and the Brooke teeth may be tem- 
porarily replaced by it in. the same disks. 

To the Operator usinr/ ''^ Brooked Inserted Teeth, — "When chang- 
ing the bits or teeth, be careful not to drive or expand the rivet 
so much as to strain the saw plate, nor to head it too much. Place 
the bit and spring together, and then put the heel of the spring as 
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close in its corner an possible, witli tlie point of the plate entered 
into the groove of tlie bit, lieeping tlie lower part of tlie bit with 
the adjoining piirtof the spring just elear from the plate siilewjiya, 
until l»Btli are turned into the groove so far that thoy will drop 
over the lug into their place. A swage may be used on the point 
if necessary to bring them to place, and the small end or pin of 
the wrench to draw the spring down before inserting the rivet. 
The rivet sliould be driven or expanded only enough to set tlie 
spring firmly in the bottom part. If it is found tliat tlio spring 
does not hold the bit tight enough when the rivet is in, do not try 
to tighten it by driving the rivet more, but with a light hammer 
give one or two blows on the side of the sjiring near the inner or 
throat edge about opposite the lug and rivet, holding a sledge on 
the opposite side. This wil! expand the spring (m that edge so 
that it will pres-s more lirmly on the hit. The liand screw-press, 
with wrench, is used for forcing out tlie rivet, and makes the 
changing of bits quick and eiisy, 

"After the hiu are in, the lirst thing is to round and joint oft' 
the teeth, and put the saw in working order. If any of the bits 
are found to stand more on one side than the utlier, tile off the 
full side. Do not attempt to liend or spring them over, as there 
is plenty of spread on the point to allow of their being jointed off 
on the side. Be careful to have the front of the bit the widest. 

"One set of these bits shonhl last twenty-eiglit to thirty days 
of ten hours each. They have done so where both hard and soft 
timber were sawed." 

New Lumberman'B Clipper. — Fig. ;il9 shows the "Lumber- 
man's Clipper" tooth as at present made. It will bo seen to differ 




from that illustrated 
teeth. 



Flff. 319. 

n page 77, which has square bottoms to the 



" Regular." 


" Short." 


4J 


^ 


H 


H 


2 
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Greatest Number of Teeth in a Disk. — The " Brooke No. 

1" may be placed at 4" apart. The "new" teeth may be placed 
at the following distances: — 

N08. 

1 
2 
8 

4 — 1" 

Inserted Toothed Circulars seem especially popular in Cali- 
fornia, Wisconsin, Michigan, and Ohio, and for yellow pine in the 
Southern States. 

Economy in using Inserted Teeth Circulars.— Messrs. R. 

II(x^. & Co., N. v., write under date of May 10, 1881: "The prices 
of o-t ' and 5^)'' saw\s are as follows: — 

One 54" solid circular, list . . . S105 00 

less 40 per cent. . 42 00 



boxinir 



o 



One 50" solid circular, list 

less 40 per cent. 



boxing 

One '"il" chisel tooth, list 

less 1() per cent 



boxing 



One 50" chisel tooth, list 

less 10 per cent. 



boxing 



$63 


00 


2 


40 


$12;") 


00 


50 


00 




00 


2 


60 


$1()0 


00 


16 


00 


$144 


00 


2 


40 


$180 


00 


18 


00 


$162 


00 


2 


60 



$65 40 



7 60 



146 40 



164 60 



232 fiUPPLEMENT. 

The prices of chisel tooth saws include the regular number of bits 
and shanks given with each saw. 

"The estimate referred to in your letter, *cost of inserted teeth 
to cut 1,000,000 feet of lumber about $35/ is a fair one, though 
some of our customers have written that they cut with one set 
of bits in a 56" to (W saw 95,000, 100,00o/and even 120,000 
feet of lumber/' 

Inserted Teeth. — C E. Grandy writes: "In the matter of in- 
serted toothed saws, I have used about every style made. Here, 
again, is too line a theory for the average sawyer or even saw- 
maker to carry out. 

"Where keys as rivets are used, they are almost certain to 
buckle the edge of the saw. If the saw-maker succeeds in getting 
the right tension on the edge, the sawyer by the time he puts 
on a new set, or even puts in a few teeth, he is sure to spring the 
saw. 

"It is proverbial in New f]ngland that one is 'leaning up against 
the side of a mill like an inserted tooth saw.' You will find one 
in most every mill, but they are superannuated, awaiting further 
orders. 

"The style of turning in on a circle gave the best results where 
the tooth is held like a circular. In one of which I know the man- 
ufacturers did not get the tension right the first or second time. 
Trying the third time they put in a new set of teeth ; their teeth 
evidently did not fit tight, so they left the eye of the right tension 
and ran the saw successfully until this set was wt)rn out. 

"The first set being found I put them in, then the old story of 
the Virginia rail fence was repeated. I took the teeth out and 
ground the shanks narrower which received the strain, and I used 
this set of teeth successfully. 

"The theory that the plate of an inserted tooth saw is not de- 
stroyed by gumming is correct; but the texture of an inserted 
toothed saw is as costly as that of a solid tooth. My experience 
is that 1,000,000 feet sawed will necessitate 7i€iv teeth, that is, 
where the power is good enough to carry 2 to -4" feed. If one 
will think this out he will see why where one is successful another 
is not. As to perforated teeth, I am entirely at loggerheads with 
them. 
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"A very little ia removed in gumniing, but the liability of 
breaking out in llie cut is so great that it destroys their useful- 
ness. I have seen a perforated, inserted tooth saw with four or 
five teeth in succession broken out. This was done by first break- 
iug off one tooth iu a hard cut of oak log. 

"The theory of allowing for expansion by perforation does not 
hold good at all, I have seen these saws flutter and roll the same 
as any saw warm at the edge." 

The Pitch Circle, — Misleading directions are often given con- 
cerning the laying out of the face or cutting edge of circular saw 
teeth. It is frequently stated that the front face should be the 
tangent of a circle "one-fourtli the saw's diameter," if ripping 
hard wood, or "one-fiflh," if soft, when in reality, three-fourths is 
meant in the lirst case, and four-fifths in the second. Fig. 320 




Fiff, 320. Showing Tangent Circle 1-4 Saw Diameter. 

shows teeth laid out to tangents of a circle one-fourth the disk 
diameter. It will be seen that this is not a suitable tooth for 
hard wood. 



The Latest " Smallest Circular Saw in the World."— On 

page 62, Fig. 90, was shown iu actual size what was then believed 
to be the smallest circular saw in the world ; its use being to make 
the slits ia gold pens. But a still smaller one has been found, 
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used for the same purpose by Mr. John TloUand of Cinciiiuati, 




Fig. 321. Stnaliest Circular Saw in the World. 

ami given in full size in Fig. 821. It is run from 2500 to 4000 
revolutions per minute. 

Making Small Circulars for Screw Nicking.— At the 

works of the Union Screw Works, Cleveland, Ohio (one of the 
best organized factories we Lave ever inspected), the small circu- 
lars for nicking screw lieads are made in a machine designed by 
the superintendent, Mr. W. 11. Bidwell. Tlie l)]anks are punched 
out of sheet steel, of size and thickness varyin^^ with the screws 
to be nicked. Thev are then strun<r on a mandrel, say 50 on each, 
and tightly bolted uj). Three mandrels are put in a machine 
which has three shaper heads, each bearing a tool having one edge 
vertical, and the end ground to (5U \ These tools, being mounted 
Avith their straight sides a little oiV the radial line of the disks, 
travel together, each cutting at one pass one tooth in each of the 
disks on its mandrel. An index wheel on each mandrel automat- 
ically causes i)artial rotation of the disks at each cut, and insures 
desired number of teeth, evenly spaced. 

Speed of Circular Saws for Barrel and Shingle Work.— 

John Greenwood & Co., Ilochester, N. Y., say : *' We can add very 
little to tlie valuable information contained in '(^rimshaw on Saws,' 
except, perhaj)S, in relation to the gauges given for concave saws 
on pa<je 07. For barrel-head work, the gauge, if it is the English 
standard, is three gauges too light. A 7-inch saw should not be 
more than 15 G., 11 is what we generally use for 7 and 8-inch 
saws. For lU inch, 11 and 12 G. We run these saws over 5000 
revolutions per minute, andrlO-inch shingle saws, 00 teeth screwed 
to cast-iron stilVening collars, l^JOO revolutions. Your tables of 
speed are rather lower, say 10 per cent., than the rule in our line 
of trade. We iind our customers increase on our figures consid- 
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erably sometimes. One we know of is rtinniug a 42-inch shingle 
saw in heading 1500 revolutions per minute." 

Speeds of Circulars. — The statement that there is a fixed and 
invariable rule for speeds of saws of given diameter, needs more 
than a little qualification, as disks. of the same diameter take dif- 
ferent speeds according to gauge, quality, temper, teeth, timber 
to be cut, etc. 

Concave Saws. — " The temper of a concave saw, in our opin- 
ion, ought to be as good and as high as in any ordinary circular 
doing the same nature of work. Tl)e custom has been to leave 
them much softer to avoid breaking in the hands of the saw- 
maker, but a soft saw Avill not hold the set when cutting hard 
wood heading. The disk is made to a true circle, and in size 
corresponding with the diameter of the heads they are to circle, 
providing the heads are cut square on their periphery, as cheese- 
box heads are made. If we want to make a 17-inch ch6ese-box 
head, we use a saw dished to a circle of 17 inches, and for a flour 
barrel head 17 inches in diameter with bevel, we use a saw dished 
to a circle cff 24: inches. The same saw may be used for making 
various sizes of heading having bevelled edges by changing the 
angle of the axis of the head in relation to that of the saw. In 
that case the bevel on the heading is also changed or altered to 
suit the saw; in a small head they are sharper and in a large head 
stunted. Concave saws sawing bevelled heading must be filed 
like ripping saws, square across the tooth.'' 

Sectional Grooving Saw. — Fig. 322 shows a form of sec- 
tional grooving saw in which the action is gradual throughout 
the width of the cut. As seen by the engravings, it consists of 
six sections, all alike, and each having four teeth. These six 
sections, being put on one mandrel, are so arranged that the teeth 
take up nearly the circumference. In cutting with them, one 
section cuts out a kerf one-sixth the diameter of the groove in- 
tended to be made, and the next one cuts alongside of the kerf 
that the first one made, etc. By this means the action is much 
smoother than if there were but one section, each end cutting full 
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kerf width. This saw is miide by Gocxlell & Waters, of Phila- 
delphia. 




Fig. 322. SectloHHl Gi-noriug Saw. 

Adjustable Veneer Savs. — By making tlic holes in a veneer 
saw segnieni oblong radially, the segment ia rendered more easily 
adjustable. 



An Adjustable Dished Circular, patented by S. B. Wells, in 
1854, had an angular incision cut from Ihc edge to the centre, or, 
ill other wordy, a section wna cut from the disk, whieh was then 
sprung by means of washers and rings to the desired curvature. 
It was designed for cutting barrel staves, wheel felloes, etc., and 
intended to be run somewhat slower than the ordinary circular. 



Kringer'B Insertable Saw Tooth.~In U. S. Patent, No. 

2-48,761, October 25, UHl, Fig, 32;J, the siiw plate A has a socket 
B (provided with a shouldered portion II, having a depression 7), 
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and is also provided with a depression i. The saw tooth or bit 
proper has an oblong, rounded Y-shaped projection J, 




Fig. 323. Kringer Tooth. 

Hubbard's Belayed Saw Tooth (U. S. Patent, No. 245,831, 

August 16, 1881) is for a relayed saw tooth consisting of a body 
part, having a bevelled edge which extends above the throat, and 
a hood or removable part bevelled to fit the bevel of the tooth 
and projecting into the throat below the bevel. The removable 
part has also a heel projecting into the recess in the throat. 




Fig. 324. Hubbard Relayed Tooth. 

Mulford's Insertable Saw Tooth (U. S. Patent, No. 236,690, 

January 18, 1881) is shown in Fig. 325. 



\ 




Fig. 325. Mulford Tooth. 



Douglas' Insertable Saw Tooth (U. S. Patent, No. 236,876, 

January 25, 1881, Fig. 326) has a projection on one side longest 
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ill the pun of the cut of the tooth from the point i)ackward, on 
which there is a flat surface parallel with the face of the saw. 



Fig. :i3ti. DoHUlnH Tooth. 

Hill's Insertable Saw Tooth (U. S. Patent, No. 239,098, 

March 22, 1881).— The bUde A lias throats or gullets C, and its 
teclh are recessed entirely above the gullets. Those portions of 
the detachable tootli if, whicli arc in the same recess, are of the 
same thickness of the blade and have a double curved shape. 




Fig. 327- mil Tooth. 

Atkins' Detachable Saw Tooth (U. S. Patent, No. 246,703, 
September 0, 1881) has, in combination with an insertable saw 
tooth having suitable projection, strong locking jaws, forming a 
recess in the saw phitc. 




Fig. 328. Atkins Tooth. 

Simonds' Loose Circular Saw (U. S. Patent, No. 237,617, 
February 8, 1881), shown in Fig. 321), is loose with reference to 
its diameter and also with reference to its radii ; but with refer- 
ence to its diameter, more loose at the eye than any other part. 
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Fig. 32U. Simomis* Loone Circular. 

Osgood's Side Cutting Circular (U. S. Patent, No. 238,521, 

March 8, 1881) has side cutting teeth a a, and chisel cutting 
teeth//, the latter being curved as shown in Fig. 330, to under 

Fig. 330, Osgood Side Cutting Circular. 

cut or to plane out the wood between scores made by the teeth a 
a, the scorers being shorter than the cutters. 

Northway's Planing Saw (U. S. Patent, No. 245,090, August 

2, 1881). — There are sawing teeth B and phining blades C (7, cut 

n B 



Fig. 33 J, Northway Planer. 

int(; the working edge of the saw. The points of the teeth B ex- 
tend radially beyond the points of the planing teeth C C, The 
edges of the planing teeth extend laterally alternately in opposite 
directions, further than the whole remaining portions of the blade. 
The planing teeth C have throats c to receive the chips. 

McDonald's Saw Arbor (U. S. Patent, No. 243,076, January 
21, 1881). — There is an attached collar c, having a flat face and 
round edge a, the saw resting against the flat face. 
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Fiffa. 332 and 333. McDonald Arbor. 

Bennett's Hand Circular Saw (U. S. Patent, No. 239,703, 
April 6, 1881) has a circular saw jirojecting below the edge of the 
plate on wliich it is mounted, and receiving its motion from one 
or more Friction wheels, which move along the surface of the 
board to be cut. 




Fi0. 334. Bennett Hand Circular. 

SuggestioDs for Making Saw HandrelB, mith special refer- 

encf. to Facinij the Saw Collars. — "First. Special care should be 
taken to have good drilled ceutres in the shaft, and when the shafl 
is turned to see that the mandrel is tight in the lathe centres. 
Second. Do not chamber out the face of the saw flanges or collars, 
but finish tliem so as to give a full bearing on the saw. Third. 
The face of the loose collar should be perfectly flat; be sure that 
it is not concaved or full at the centre. Fourth. The face of the 
fast collar, which is shrunk on or made part of the mandrel, should 
be faced or made a trifle eoncaved, so that by laying a perfect 
straight-edge aero,«s it and looking through towards a strong light, 
daylight will be barely discernible. The last cut should be made 
with a very fine-edged sharp tool. All cast collars should be of 
very soft iron and carefully annealed so that they will not eon- 
tain hard spots. Fifth. The greatest care should be used in fit- 
ting the lug or steady pins. They should be made of steel, rery 
carefully turned and fitted, so as not to require force in driving. 
After they are in, the face of the collar should be very carefully 
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examined with a straight-edge to ascertain if driving them has 
not raised and swelled the metal of the collar around them, and 
if so, it must be very carefully chipped or filed off level with the 
face of the collar. The above applies to circular saws for saw- 
mills only. For resawing or for bench saws both collars should 
be turned concaving.'* — James E. Emerson. 

Packing Circular Saws. — A custom followed universally in 
Europe, but not at all in America, is ** packing" circular saws 
with pieces of hard wood, such as mahogany, under the saw table 
on either side, and lying immediately parallel and close to the 
disk, which it serves to guide and prevent from wavering. In 
many cases the packing contains a gasket of felt or similar mate- 
rial, well charged with oil, and serving to lessen not only the fric- 
tion of the disk against the packing, but that in the cut itself. Mr. 
Samuel Worssam, in 1853, designed and made a packing by loose 
blocks on each side of the saw, each fitted with adjustable packing 
pieces. Abbey, of Paris, "packs" with four adjustable screws 
above the saw table, their points terminating in bard wood and 
touching the disk at opposite points. Good packing enables the 
running of a thinner saw. 

Packing Collars with Paper. — ^Saw makers recommend this, 
but it is at best a makeshift for a short time. A saw ought not 
to be forced into position. When it does not run true it should 
be hammered. 

Range. — The saw should be given little, if any, range into the 
cut. In theory, it should be exactly parallel ; but to offset the 
tendency to throw oft' on the side cut of a log, it may be ranged 
in such a line that the saw would strike the head-blocks fifty or 
sixty feet oft* assuming that they are half an inch from the saw. 
This range in summer time may be reduced to one-half; that is, 
to one-fourth inch in fifty feet. 

The Hinkley Saw Guide.* — Fig. 335 shows a convenient 

guide for circulars. The arms are fitted in a bored cylinder, and 

* Reliance Saw Works, Milwaukee, Wis. 
23 
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may be turned back out of llio way when changing saws, and 
dropped into position again precisely as before, without touching 
or altering the adjustment. The lateral adjustment ia effected by 




Fig. 333. Hinkley's Guide. 



a worm and wheel which moves both arms together backward 
and forward in the bored cylinder without altering the distance 
between the saw pins. The worm is attached to a rod and hand 
wheel convenient to the sawyers, either before or behind the 
disk, to permit adjustment while in motion without danger. The 
space between the saw pins is regulated by a bolt on the front 
end of the guide. This device answers for cither right or left- 
hand mills. 

The Use of Water on Circular Saws. — "Water, properly 
applied, is to be recommended, being a good lubricant, and cool- 
ing in its effects. It may be used in such small quantities as not 
to be detected. It should not show on the saw nor be perceptible 
in the dust. It is employed in some mills in such a manner as to 
have it fly all over the place. Used in this latter way, it is very 
objectionable. 

The HcDonongh Hollow Arbor (Fig. 33fi), an important 

patent, concerning which there has beeu much litigation, is based 
ujion the idea of taking water tlirongh the mandrel of a circular 
and having it escape at the collar on both sides of the saw while 
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in motion, the centrifugal force distributing it equally all over the 
disk, thus lubricating the saw and keeping it and the journal cool. 
A jet of water is also discliarged beneath the guides to cool that 
circle of the disk. 




Fig. 3'iO, McDonough^s Hollow Arbor. 

We understand that the patent has been decided in favor of 
Mr. F. McDonough, of Eau Claire, and we quote almost verbatim 
from the circular of the manufacturers, the Reliance Works, Mil- 
waukee, Wis. 

"Referring to the cut: A is the hollow arbor and pulley; B Bare 
the arbor boxes ; C the saw and collars; D the face of collar, show- 
ing the small creases through which the water is ejected to lubri- 
cate the saw ; Ji is the pipe and stuffing-box for the admission of 
water into the arbor; F the tight collar or shoulder on the arbor; 
O is the weighted saw relief and collar, which can be attached 
conveniently to the husk. 

"One patent covers a hollow arbor with water passing in at the 
tail end, and coming out between the saw collars, vent being given 
at this point by forming small crcfises in the face of both collars, 
so that water is ejected on both sides of the saw, and also by 
means of small outlets acting as lubricators for the boxes. The 
great value claimed for this over the solid arbor is — 

"First. That fifteen per cent, more lumber can be cut, for full 
feed can be carried on all kinds of logs, no time being lost in wait- 
ing for the saw to cool off. 

" Second. The same amount of lumber can be cut with ten per 
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cent, less power, because a much thinner saw can be run, and with 
much less friction, as tlie plate is lubricated with water where it 
rubs on the log. 

"Third. It will save ten per cent, in saw scarf, on account of 
using a thinner saw. The saw can be heavier at the eye, where 
strength and stiffaess are required, and, if necessary, it can be of 
the same thickness as the scarf. 

" Fourth. A great saving in repairs and expense of running, for, 
if the log rubs on the centre of the saw, it will not affect it, and 
the arbor will run with one-quarter the amount of oil. 

" With this device there is an equal expansion of arbor and 
plate, avoiding all danger of warping, as the water is run through 
the centre of the arbor, and distributed equally on both sides of 
the centre of the saw, whence, by centrifugal force, it is evenly 
distributed over the entire surface of the plate, which is not the 
case where the water is applied to one side of the saw by means 
of a pipe. 

" Old arbors may be bored to apply this principle." 

The McDonough Saw Relief. — The object of this device is 
to allow lateral motion to the arbor. There is often a tendency 
for a log to crowd and bind the saw, which, if held perfectly rigid, 
Would heat and probably break. In such case the relief, by allow- 
ing end play to the arbor, relieves the centre of the saw from 
pressure, and the blade, adjusting itself in line with the cut, passes 
through the log without trouble or damage, and the guide, by 
holding the cutting edge of the saw firmly in place, insures lum- 
ber of even thickness. When there is no crowding of the log, the 
saw and arbor run perfectly free, as there is no pressure what- 
ever given by the relief, but the moment binding and crowding 
occur, then it acts instantly and surely. 

Opening Wheel. — To lessen the friction of a ripping circular 
saw in- the kerf and to increase the rate of feed, wedges were once 
driven into the cut, close behind the disk, to separate the several 
surfaces, but at times this caused splitting of the cant, and to ob- 
viate this, G. L. Molesworth devised in 1856 a self-acting revolv- 
ing wedge, so placed as to separate the two parts and be revolved 
by its own friction against the sides of the kerf. This wheel, 
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which now has very genera! application, exerts a uniform press- 
ure in relieving the saw, and adapts itself to irregular as well as 
straight sawing. 



Direct Driven Circulara, — Fig. 337 shows the double circu- 
lar saw-mill of Frey, Sclicchler k Hoover, Uucyrus, Ohio, driven 
direct from a liigh-speed engine of s])ecial design. 



"Three High" Circular Saw.- 

courtesy of Tutum, Bowen k Co., Sa 



-We illustrate herewith, by 
L Francisco, in front and side 




fiff. 33S. " Three Utah" Circular Sa: 



elevation, the macliinc used in California to cut logs ten feet in 
diameter, and referred to on page ')(). " ■ 

Tlie invention consists in so arranging a gang of saws on the 
frame, and providing a small horizontal saw to follow or precede 
the gang, that the small saw will rabbet out a place to allow the 
end of the arbor or collar of the centre saw to pass. There are 
three vertical circular saws, arranged on the frame in the ususl 
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way for double circular saws, except that tlie upper one is ex- 
tended beyond the vertical plane of the lower saws. There is also 
a vertical spindle, the lower eud of wliich is provided with a small 




Flff. 339. " Three High" Circutar Saw. 



horixontal saw which precedes or follows the gang on the plane 
with the cutting edge of the top saw, on the collar or arbor of the 
middle or vertical saw. This, when in operation, rabl>ets out a 
longitudinal piece along the edge or joint. The upper saw thus 
cuts a lv)ard down from the upper part, while the two lower saws 
of the gang cut their width. The relative position of the gang is 
such that the upper face of the log is just as much in advance of 
the lower log face as the upper saw is in advance of the lower 
saw, and the distance between the vertical planes of the upper 
and lower saws is equal to tiic thickness of the lower saw divided 
by two and added to the thickness of the board or cut, the pro- 
jection of the arbor or collar of the middle saw, and the clearance. 
The clearance may be operated without affecting the operatioQ 
and .perfect working of the gang. When the greatest depth is 
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obtained, the lower cut or board will be the greater, and the 
upper one the lesser in width. In operating with such a saw- 
mill, at first the lower saws of the gang slab one side of the log,, 
and the upper saw is not engaged ; but as the set advances the 
upper saw cuts but little depth, and the horizontal saw following 
or preceding cuts lengthwise, and a small angular piece of the 
log is taken oft' with wane top. 

Fitch of Circular Saw Teeth. — "The under side should 

stand at an angle of 45^ to the plane of the cut, as this is the 
dividing line between a scraping and a direct downward cut. Of 
course this changes as to height of cut in circular saws." 

Broken Teeth.^-When a tooth is broken out of a circular 
saw% it often chops or breaks the timber badly. In fact, when the 
logs are frozen hard, it is almost impossible to run. To send the 
saw off to be cut down would seriously lessen its value by decreas- 
ing its size. The trouble may be remedied in another manner. 
As the tooth next behind the one broken has double work to do, 
it will spread oft* to one side more than to another, if bent for set, 
thus causing the extra mark on the timber. Shorten this tooth, 
whether spring or spread for set, so as to divide the cut. If bent 
for set, file the tooth next behind the one broken square across 
the blade, swage it out to full set, both sides alike. The saw will 
then cut as nicely as before, and will make but little mark on the 
lumber. If the saw be swaged for set, file the tooth on the top so 
as to divide the cut, and reduce the set a little in this tooth, using 
great care not to file it too much. 

Sheared Teeth. — A' tooth "sheared" or filed to a bevel of say 

5^ to 20^ will do the work with less power (provided the tooth is 
strong enough otherwise to resist the tendency to spread in the 
cut). If a person were to take a jack-knife to cut a stick of any 
size, he would turn his knife to Jibout that angle with the grain. 
A "sheared" tooth is in better shape to enter the wood than if 
swaged square. In Vermont, they swage the point about one-half 
the set and bend the rest, and shear 5° to 10°. 

Rounding. — By holding an old file firmly to the edge of the 
saw when at full speed, marking the teeth on the points, then filing 
oft' the backs until the marking disappears, looking closely so as 
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not to file a particle more than to the line, the saw may be rounded 
perfectly. The saw sliould be rounded on the arbor on which it 
runs when at work, although this is very seldom done. One 
sawyer says that he has seen a saw, whioli seemed perfectly round 
on the filing mandrel, show if^ inch out when olianged to working 
arbor. This is enough out to make the saw run "badly in some 
timber. 

Jointer for Circular Saws.— Fig. 340 shows au emery grind- 
ing machine fur circular saws,* which, after gullcting the teeth, 
facing and bucking tliein, witii the emery wheel shown in the 




Fig. 340. Jointer nnU Emery Oui 



swinging rest to the left of the cut, will "joint" them on an ordi- 
nary flat file held in the vise at the right: thus insuring that all 
the teclh are of the same length; or, rather, that the tips are all 
in the same circle, concentric with the mandrel. 

* £. Audrcws, JTi 11 iatn sport, Pk. 
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M Toothed Circular, — Boynton makes nn M tooth circular 
saw which we suppose he designs to be reveraible, being finished 
on both sides and turned -on the in;iiidrcl when one set of teeth 
grows.dul!, Tliis may or may not bo an advantage for small 
disks. It is intended for both ripping and crossing. 

The Spiral Saw. — A special class of saw, of which we know 
but one variety, is Armstrong's spiral saw used for making dove- 
tails. In action it comes in between the band and the circular 
segment saws. The segments are clamped in a spiral groove in a 
holder having eccentric rotation. Those making the first cut 
have a straight edge; those at the last of the cut have their cut- 
ting edge at right angle to the plate ; the intermediate ones grad- 
ing between these extremes. Aa the cutting flange of each seg- 
ment is worn away by flling, it is moved on one space towards 
the unflanged end. 

^e Bim Saw is a connecting link between the circular and 
the band saw; being simply a flat ring — not a belt — toothed upon 
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its outer edge. It is fed by friction rollers. Fig. 3-11 shows one 
(U. S. Patent, 2y2,2fiiS} driven by suitable mechanism. 

Amesbury's Spiral Band Saw File.*— Tliis machine is fast- 
ened to an ordinary Imnch, The saw is hung over it (if the work 
is not done while the saw is in place). The file is in two sections — 
one stationary, the other movable in the direction of the axis. The 
stationary section carries the feeder and a thin segmental file, which 

" G. W. AmcBbury & Co., Philadelpliia. 
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klter files only llie (liroats and faoes. The movable section car- 
ries a thick bevelled file variable for varving grades of teeth. It 
rotates on a higher jilaoe and files the tooth-backs, also taking the 
burr from the poiuta. The thumb-screw D varies the height of 
this section to suit the grade of teeth and to change the pressure. 
The thin face ami throat file is cut only on its face and corner. The 
filing head runs in an oblong bearing so that it can move to allow 
for high teeth. There is an adjustable pressure spring E, which 
holds it to the work ; and there is another spring under the bead, 
keeping it to the tooth faoc^thus giving the high teeth the most 
pressure and bringing them down to ihu general level. The saw 
is held in a clamping jaw with the back resting against the gauge 
F^ which is adjustable to any saw width by the screw C, nnd can 
be set at any angle. The clamping jaw is operated by a cam on 
the hub of the gear, and opens and closes as the machine is feed- 
ing or filing. This jaw acts like a vise upon the saw when the 
files are in contact with the teeth, and releases it when in contact 
with the feeder. 



tThe machine Ujus a capacity for saws -j^ to 2 inches wide, and 
from the finest tooth to two teeth to the inch. It is driven by 
hand or power, as desired, and is claimed to file saws of 500 to 
180O teeth in 30 to IfU niinutes. 




Fig. 342. Avtenbury Band Saw File. 
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BAND SAWS. 

Early Band Sawing Machines. — A band sawing machine 

was patented in France in 1815 by Toroude, and another in Eng- 
land in 1845 by Thouard. But it was not until 1855 that the 
machine was rendered practical and efficient; this by Perin of 
Paris. Parient^ followed at once with an Illnglish patent, and in 
1856 Exall and Barbour took out one. In 18G6 Wilson patented 
a combined band and jig, the object of which was to cut the out- 
side curves with the constantly running band, using the jig for 
the inside cutting. 

The Original Newberry Band Saw of 1808 (see p. 83) had 

in some cases no teeth, being a blade for splitting skins. 

A Reciprocating Band Saw was patented in England in 
1879 by Adam Knox of Glasgow. The blades are horizontal, 
and reciprocated either on the rim of segmental levers or on pul- 
leys. The machinery proposed is very complicated. 

A Multiple Band Saw was patented in England in 1870 by 
Johnstone. 

Circular vs. Band. — One point in which the circular has the 
advantage over the band is that the former has mtich the faster 
feed and will turn out a greater quantity of work. No doubt the 
circular will be very largely used until lumber becomes so valu- 
able that sawyers find it economical to save lumber which they 
are now wasting in sawdust. This is now occurring in valuable 
lumber, such as black walnut, mahogany, and various classes of 
imported woods, and where these are being sawed into thin mate- 
rial, the band log saw is especially called for. Fay & Co. in their 
large band saw use a No. 18 gauge blade, which takes out about 
^'" kerf. 

Band vs. Mulay. — We quote below the opinion of a promi- 
nent New York manufacturer of wood-working machinery, con- 
cerning the Band Saw vs. the Mulay and Circular: "The circular 
docs say one-third more work than the band, but with greater 
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waste; its kerf for large saws (cutting 24" to 30" wide) being 
as much as or even more than -^/^; while the band saw on the 
same saw would not take more than about ^ij^". The band 
resawing machine will therefore effect a large saving in costly 
timber and in making thin stuff where the kerf is a large per- 
centage of the whole. Properly handled, a band resawing ma- 
chine will cut as thin as y 24'' wide, making a kerf ^" full. 
Segmental circular saws riveted to and backed by large plates can 
be made to do equally well, but they are then unfit for anything 
but taking off a thin piece which can be sprung out by the plate 
without binding or heating the saw. 

"The mulay will not do more than about one-third as much 
work as the band saw, and will make a kerf of from about ^" to 
say y. 

"The band saw labors under the disadvantage that there are at 
present but few men in the country who thoroughly understand 
setting up and using it. But even when properly handled it can- 
not successfully compete with the circular saw for log sawing, 
although superior to the mulay, which it excels both in speed and 
economy,' this for the reason that in such work speed more than 
economy of timber is sought." 

One Disadvantage of Circular and Band Saws is that 

although the cutting is continuous the feed is intermittent, and 
in board work the log must have several passes if wide. In this 
the gang sash has the advantage of all others — the cant passing 
through but once. 

Band Saws for Bevelled Work. — Cabinet-makers and chair- 
makers are among those who require large quantities of hcvel 
sawing and need band saws, having once availed themselves of 
the dished circular. 

Thin Band Saw Blades stand better than thick ones, owing 
to their superior pliability. 

**Band Saws for Metal Cutting should be rigidly held, and 
have a lineal velocity of 250 feet per minute. The teeth should 
be finely spaced and of 60° crosscut shape." 
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Band Log Sawing. — From a personal letter to the author 
from Mr. J. R Iloftman, dated December 20, 1879, we make tlie 
following excerpts: "The main obstacle that I met with in start- 
ing the band saw for log sawing was in obtaining the saw blade. 
I tried for fifteen years to persuade some manufacturers to make 
a saw, and after the first introduction of the small band saw in 
this country, I returned to the charge and exhausted the patience 
of a groat many saw manufacturers by my importunities, and 
should have continued to harass them until the present time had 
not a firm in France taken the order and furnished us with saws. 
During the French and German war we succeeded in getting a 
few saws made in this country in short pieces, and since that some 
manufacturers have succeeded very well in their manufacture. 
Still we prefer imported stock. 

" There is no romance about this thing ; it is intensely practical. 
No starving wife or ill-fed children with quivering lip and trans- 
parent skin sat at the low hearth-stone while it was being worked 
out. They knew nothing of it. I wanted it. Like the boy with 
the gopher, *I had to have it.' I could not afford to waste so 
much lumber. I set to work and made it. I wanted to use it 
and have used it to some purpose; if others cannot see the advan- 
tages, more the pity — for them." 

Bevel of Band Saw Joints.— In joining band saw blades, 
one rule for the amount of bevel is to give a bevel on each side 
of the joint as long as the distance between two teeth. 

Brassing Band Saw Blades. — "Muriatic acid," also called 
"hydrochloric" and "chlorohydric" acid, is used as a flux. The 
joint should be finished by filing lengthwise of the blade. 

Files for Band Saws should have their edges rounded, as 
shown in Fig. 345, to give rounded gullets and avoid cracks. 

Bounding Band Saw Gullets. — A rat-tail file may be used 

to round band-saw gullets, where rounded three-cornered files 
are not obtainable. 

A Serrated Steel Disk for Band Saw Sharpening was 

shown at the Paris Exj)osition of 1S78, by Martinier, the inventor. 
The machine in which it ran gave an automatic feed to the blade. 
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An Inclined Blade Band Saw 'or bevel sawing i» shiiwn 
Fig. 843. 




Fig. 343. j;-,/,l>.l\ 



\rlinr,( l;lf,(l,' J!(, 



A Band-Saw Guide, shown i.t Paris in l>i7h by Qattel Tre 

mois, consisted dI" iliree IjoIIow brass blocks filled with oil and 
perfDraled an one side, whicli were (irossed against the blade in 
such n manner iis u\ both steady ami lubricate it. 
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Fryibil'B Band Saw Ouide, shown in Fig. 344, consists or 
twoaleel blociia adjustable by means of a screw to any thickness of 




u 

Fig. 344. PrgibiVa Baud Saw Ouide. 

blade, and in depth from ^ to IJ inches. The back of the blade 
rnns against two hardened steel slips which arc adjustable length- 
wise to change the line of contact when grooving commences. It 
is adjustable on the guide-post at any height, to suit any height 
of stull'; of course being kept as near as possible to the top of the 
stuff sawed. 

• 
The Band Saw Filing Apparatus, Bhown in Fig. 346,* con- 
sists of a frame bearing two wheels over which the band is placed 
— their distance apart being adjustable. Between them is a filing 
vise or clamp 20" long, worked by three eccentrics and a handle. 
The vise may be used for jig as well as for band saw blades. 

Pryibil'B Band Saw Setter (Fig. 347).— "The hand wheel 

spindle carries a crank operating through a connecting rod upon 
two vertical slides, one on each side of the saw. These slides are 
provided with adjustable cam faces (front adjusting screw shown 
at a) acting through friction rolls upon the setting levers. This ad- 
justment after being once set never needs to be altered except to 
take up wear. Adjustments for different gauges of saws are made 
by means of the screw k The saw is guided between the faces c 
and (/; the teeth bearing against the faces c of the hinged frame 

* Hade by P. Pryibit, 401 W. 40th St., New York. 
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c' vertically adjustable through the thumb-screw e, the back bear- 
ing on the faces d attached to the rods/, and forced upward by the 




liaml Saw File. Pruibil'« Itaud Suiv Fitlng Frame. 



spriuga y, the tension of which is rcf^nlated by a thumb-screw 
(not shown) acting on the yoke A. Through the hinged frame c' 
the height of the saw relatively to the setting tools ia governed 
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aod thereby the set rcgulatoti, vuriations in width of saw affect- 
ing only the faces rl, and therefore not the set. The band is fed 
two teeth per stroke by the paw! i connected by a spring to the 
lever h, taking its motion from the connecting-rod above men- 




FSg. 347. rryibifn Baud Stiw Setter, 

tioned through the link b. The str{>ke of the pawl is regulated 
by moving the fulcrum m of the lever Ic in the slot. By means 
of the adjusting screw » the teeth of the saw are, after other ad- 
justments have been niitdo, brought opposite the setting tools,"' 

Atlantic Works' Band Saw Setting Machine and Filing; 
Frame (Fig. S-lf^).— The liling frame is of iron pipe with suftablc 
cast connections and cro-is pieces. Attached to it is a sliding car- 
riage bearing an oscillating set Iiamrner. The feed is automatic, 
and adjustable to any tooth pitch. Two teeth should be fed for- 
ward at each stroke of the set li.irnmL-r. The saw is strained and 
pa.'ises between two steel blocks or anvils. The teeth are brought 
to the proper height on iJie anvils by putting umler the saw a 
strip of metal thicker tlian the blade. The stroke of each hammer 
is regulated by a .set screw. 

Setting Band Saw Teeth. — "Itand saw teeth should be set 

by sudden blows given from tlie inside of the curve, so that the 
blade has no tendency to destroy llie tiiv covering nor to run un- 
steadily." 
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Hope's Band Filing and Setting Machines—This ma- 

cliiiie runs by power anil is aulomalic. Ii iisea all ordinary file. 
Tlie pulley wheel behiw gives a rising and falling motion to the 
rim frame bearing the file, while the saw is passed along one tooth 
at a time by suitable feed gear, difficult to describe without a let- 
tered cut, but which may he altidied out iu Fig. 349, 




rVff. 3*0. Howe's Jtnml Snw Filing and Setting Machine. 

The inventor states that the machine is 17J inches high, and 
14 inches wide, weighiug 50 lbs, "It is .run at 75 rotations per 
minute; files and sets saws ^j" to 12J" wide, any number of teeth 
and any length of blade. As regards the power required, no defi- 
nite tests have been made; but a 1" belt on a 10" pulley (only so 

• M. Stewart & Broa., 1318 MAllinckrodt St., St. Loaie, Hn. 
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tight that it can be put on with ease without being in motion) 
will run it; or it can be worked with a crank of 8" sweep by a 
ten-year old boy with very little effort. A larger machine is 
building at the date of writing (April 16, 1882), to file and set 
saws up to 6" wide." 

The Band Saw Setting Machine shown in Figs. 850 and 351 

in top and side view, has proper pulleys and tension device to sus- 




Figs. 350 and 351. Band Saw Setting Machine. 

tain the saw and keep it at a proper tension while being filed and 
set. For filing there is a suitable vise. The setting' is accom- 
plished by two hammers driven by a cam on a shaft revolving on 
a hand wheel. 
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MISCELLANEOUS. 

Scandinavian Floors. — The chamber floors found in the 

northern parts of Sweden and Xorway are laid with boards cat 
from the tree without being sawn parallel, and consequently re- 
taining all the taper of the tree. The edges of the boards are 
tongued and grooved, and the joiners who cut the tongues and 
grooves, work in pairs, one pulling and the other propelling the 
tool that does the work. In consequence of the boards tapering, 
they are laid with a broad and narrow end meeting alternately, 
and thus a dovetail is effected along the whole length of the 
boards, and a very curious appearance is the result. — Timler 
Trades Journal, 

The First Saw-Mills in England. — The old practice in mak- 
ing boards was to split up the log with wedges, and, inconvenient 
as the practice was, it was no easy matter to persuade the world 
that the thing could be done in any better way. Saw-mills were 
first used in ilurope in the fifteenth century, but so late as 1555, 
an English ambassador, having seen a saw-mill in France, thought 
it a novelty which deserved particular description. It is amusing 
to note how the aversion to lal)or-saving machinery has always 
agitated England. The first saw- mill was established by a Dutch- 
man, in 16G8 ; but tlie j)ul)lic outcry against the new-fangled ma- 
chine was so violent, tliat the proprietor was forced to decamp 
with greater expedition than ever did Dutchman before. The 
evil was thus kept out of England for several years, or rather 
generations, but in 1708, an unlucky timber merchant, hoping 
that after so long a time the public would be less watchful of its 
own interests, made a rash attempt to construct another mill. The 
guardians of the j)ublic welfare, however, were on the alert, and a 
conscientious mob at once collected, and pulled the mill to pieces. 
— -71 te Iron A'j^i, 

Correcting Unequal Tension in Circular Saws. — U. S. 

Patent, Xo. 287,in5, to Geo. F. Simonds (February 15, 1881), is 
for a method of correcting unequal tension in circulars by clamp- 
ing them between heated disks held in formers of ordinary tem- 
perature; the formers also clamping the saw around the outside 
of the disk. In the cut, .4 A are formers and B B heated disks. 
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Fig. 332. 

Adjusting the Tension of Circular Saws: Simonds' 

llethod,— U. S. Patent, Xo. 239,863 (April 5, 1881) is for pass- 





Fiff. 353. Adjusting Tension. 

ing a graduated gauge between the straight edge and the bent 
saw. 

Ctuick Saw Making. — November 11, 1875, Emerson, Ford k 
Co. (now Emerson, Smith k Co.), of Beaver Falls, Pa., made a 
40-tooth solid saw 60 inches in diameter, gauges 5 and 6 inches 
in 7 hours 45 minutes of work. The anvil work, flattening, 
smithing, hammering, and blocking took 4 hours bb minutes, 
there being given 12,7^4 hammer strokes. The smithing took 
8523 of these blows. The drilling, toothing, grinding, hardening, 
tempering, and cooling took 2 hours 50 minutes. 

Mending a Broken Arbor. — '*! will tell you how I mended 

a broken saw arbor with only blacksmith's tools. It is a circular 
wood-saw. The screw on the saw end, V diameter, broke off at 
the shoulder, which latter, being but IJ" diameter, I considered 
would weaken it too much to drill and tap in a screw large enough 
to be safe; besides, trouble, time, and expense of sending to shop. 
So I squared ends, and centred nicely, and drilled i" hole in each 
piece 1", and joined them with a dowel. I roughened the dowel 
a little with a screw-die to make brass flow well, and wound the 
neck with line iron wire to hold melted brass and make sure of a 
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strong job. Drilled veut-liolcs near ends of dowel, then put it in 
the fire and brazed the joint, and it proves an entire success. It 
has since been accidentally subjected to a most violent test, so 
that I believe it now just as strong as before broken." — C. G. 
Osgood, Foristell, St. Cliarles County, Mo. 

An Old Saw Anvil. — Fig. 3o4 shows a relic exhibited at the 
Centennial Exhibition, Philadelphia, 1876, by Mr. E. Andrews, 
saw maker, of Williamsport, Pa. It is interesting to note the 
continuance of a handicraft for so long in one family. 




Sftwed Veneers. — Sawed veneers preserve tlie natural color 
and grain of the wood better than aliceil. 

Materials having a Granular Nature must be divided by 
sawing, while those which are librons o;ni be divided by direct 
cutting. Wood partaking of both granular and fibrous nature, is 
divided by .sawing or cutting, as the grain may determine. 

In Sawing Stone the edge of the blade is rounding and used 
with a rocking motion, so as to make it "take in" deeply first in 
one place then in another, rather than uniformly all along the cut. 

Shingle Saws should be tapering to 14 gauge. 
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A Decimal Gauge for Sheet Metal and Wire.— Gauges, or 

notched plates for measuring thicknesses of metal sheets and wire, 
were at first of local origin and innumerable variety. One of the 
Birmingham gauges (the Stubs) has been most carefully perpetu- 
ated. In America one was introduced by Brown & Sharpe, to 
correct some discrepant proportions in this last, by establishing a 
regular proportion of the 39 successive steps between 0000 and 
30. Starting at 0.46 inch for 0000, each gauge is 10.9478 per 
cent.-less than the preceding one; giving 0.005 inch for No. 36, 
which is 35 of the Birmingham. 

The great use of the gauge to-day is for purposes of estimate — 
calculating the value of given superficies or lengths in weight 
of material, or vice versd; and any notation or division of parts 
facilitating this would be an advantage. The proposed Decimal 
Gauge, which we owe to the eminent engineer, Mr. Robert Briggs, 
is based on the successive reduction of an assumed unit of dimen- 
sion, by -^ ; or, what is the same thing, successive increase by ^. 
The centimetre =■ 0.3937079 inch, is zero. 

Table I. gives a comparison of the Decimal, the Birmingham, 
and the American gauges. The diagram shows the irregularities 
of the Birmingham and its comparison with the other two. 

The solid volume of a sheet one metre square and one milli- 
metre thick, is a cubic decimetre, or a litre, or a kilogram of water. 
The weight of a plate of any gauge is simply found from the spe- 
cific gravity of the material. Thus as the specific gravity of iron 
is 7.7, a square metre of iron, one mm. thick, weighs 7.7 kilo- 
grams ; and if a centimetre thick, 77.7 kilograms, etc. 

This gauge will give a scale of proportionate dimensions for all 
practical sizes and thicknesses of that metal, and diameter of wire. 
The scale is capable of indefinite extension at either end. It gives 
a numerical proportion easily remembered and readily used in 
computation. In sheet metal, especially where it is a constant 
requirement to estimate for weights, it would be a great advan- 
tage after having laboriously calculated the weight of a vessel, 
tank, boiler, or caldron, for some assumed thickness, to be able 
to increase or lessen the weight without figuring anew. To weigh 
10 per cent, less, then a gauge off the thickness does it. 
26 
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Table I. 
Comparison of Decimal, Biruinquah, k Amgrican Wire Gadoes. 
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0-45S13 


0-43255 ^^H 




0-729 


GS-036B 


ST-2053 


63-4821 


59-0787 


0-32094 


0-32753 


0-37109 


^^m 




O'flJBl 


i0-g7&D 


51-4847 


ST-133U 


53-0808 


0-2501)7 


0-10530 


0-30058 


^^M 


b 


O-SOOS 


4S-87TS 


46-3403 


S 1-4205 


■13-5827 


D-21057 


0-21489 


0-24347 


^^m 


s 


O'SSM 


41-2^08 


41-T027 


18-2784 


43-72M 


0-17056 


0-1T40S 


10721 


6'IR62a ^^1 


7 




:i:n!is 




4I-S508 


39 3520 


0-1S8I6 


0-14099 


0-16074 


0-150S2 ^^H 


1 






34-7801 


37-4855 


35-4108 


0-11191 


0-11420 




0-12216 ^^1 








33- 7370 


31-B751 




0-002504 


0-IOlSl 


^^H 


"™ 


27-OlPUl 


27 3010 


30-3033 


is-ea7« 


0-D7S422 


O-074B29 


0084 894 


0-OS0153 ^^M 


1K0-3I3S 


24-3310 


240218 


27-3270 


15 8188 


0-069471 


0-060602 


0068784 


0-064933 ^^1 


III 0-2824 


21-9429 


22- 1623 


21-594:> 


2J-23B9 


n-0JSl7J 


0-040101 


I1-O551S09 


0-052588 ^^M 


lUi 0-2542 


19-7488 


109481 


22-1340 


20-11132 


0-0.190 19 


0-IIJ0320 


11 015116 


0-042596 ^^^1 


hI <l-223a 


17-7737 


17-9514 


10-9214 


18-E3I9 


0-031600 


003:351 


0-030544 


^^H 


IS 0'2OSB 


15-9063 


ll)-li63 


l--9;93 


10-0397 


0-025601 


0-036110 


0-030601 


0-017947 ^^H 


10 U-1S53 


14<39flT 


14-S407 


ie-]nB4 


16-2157 


0-020738 


D<0!II63 


0-0SS»v7 


(22637 ^^H 


irl 0-1088 


12-9570 


13-0800 


14-5228 


13-1211 


n-01B7M7 


0017141 


0-0I912I 


^^^H 


llslo.lSBO 


11-601.1 


ll'I7;9 


13-0705 


12-3(90 


013005 




o-oii;;ii 


0-014853 ^^H 


'lU|DI3il 


10-4952 


I0-B0O2 


11-7034 


11-1111 


0-01 1020 


0-OU248 


012713 


^^m 


20 O'lZm 


9-4457 


9-5402 


10'5N7t 


I OH 020 


0- 00892 6 


O-O0911O 


0010321 


0-000745 ^^H 


21 


0-1094 


8-5011 


8-SK61 


e-£!S4 


0-0022 


0-OO7330 


O-O0T374 


0-003360 


0007893 ^^1 


22 


0-0(ISltt 


70510 




8-5758 


8-1020 


0-005857 


0-0069T7 


0-006772 


00U393 ^^M 


S3 


0-08803 


6-8S59 


fl-7548 


7-7iao 


7-2018 


0004744 


0005379 


0-005485 


O-OD51T0 ^^H 


in 




61W73 


0-2i03 


0-9482 


6-5026 


0-003813 


O-00484I 


0U04143 


0004195 ^^H 


2i 


0-07179 


65776 


5-0330 


(-2516 


5-9004 


0-003111 


0-003176 


0-003599 


O-0O339S ^^M 


3e 


0-00401 


SOIOB 


6-0700 


5-8284 


6-3137 


0-002521 


0-002673 


0-002915 


0-001751 ^^M 


!7 


0-OS813 


4-5170 


4-5631 


6-0 038 


4-7841 


O-OO2041 


(I-002O84 


0002301 


oo3»g ^^M 


SS 


0-03233 


4'oeai 


4-1 0G8 


4-5674 


4-3058 


0-001 664 


0-001688 


OO01U13 


O'OOIKDt ^^1 


2D 


0<047IO 


3-6505 


3-6981 


4-1017 


3-8752 


001340 


0-0OI36T 


0-00 [519 


O-O01483 ^^H 


30 


■■«<"• 


32030 


3-3265 


3-6915 


S'4e77 


0-001086 


OUOI1075 


0-0O1255 


001185 ^^M 


31 


D '038 1ft 


2-9042 


2-003S 


3-3323 


3-1389 


0-0088700 


0-0008871 


0-0010164 


o-aoao5!)6 ^^1 


S2 




2-6678 


2-0915 


3-9001 


2-8251 


0007120 


0-0007206 


D-O0O8233 


^^m 


33 


0-03090, 


2-4010 


2-4250 


2-9011 


2-5426 


00005767 


0-1-005880 


0000669 


00C62V8 ^^M 


34 


0'02;8ll 


2-ieo9 


2-1823 




3-2883 


0-0004204 


0-0004707 


00066402 


0005100 ^^M 


IS 


0-02603 


1-9448 


1-9042 


2-1798 


2-0695 


0-0003784 


0003862 


0-0004375 


00004131 ^^H 


se 


0-01213 


1-7504 


1-7679 


1-0018 


1-8535 


0-0003005 


OaDORI2B 


0OM3S44 


^^H 


37 


0-02028 


1-5753 


1-5BM 


1-7656 


1-0682 


0001483 


001)02531 


O-OOOIBTI 


0-0002710 ^^^1 


ss 


O'OlSSi 


1-4178 


1-4320 










0-0002325 


^^H 


3* 


0-01 842 


1-2T60 


l-::.88 


1-4302 


1-3512 


0-0001B20 


0-00DI002 


0-OD01883 


^^m 


40 


0-01478 


1-1484 


1-1590 


1-2871 


1-2161 


8 0001319 


0-0011346 


0-0001516 


0-0001440 ^^H 


IM'0»nir.| 


7-760 


7-847 


8-708 


8-228. 


7-0803 


7-847 


B'sgi 


8-394 > ^^M 


' Vuluo uf 


pccific grRvit/ of brass she 




JeponJent un (lie oompoaitio 


of brua. ^^M 




^M 






^H 










^^^^^^^^1 



SCPPLBMENT. 



fn Wire Oavge expretud Metrically and in Dteimal and 
Vulgar Inch Fraction!.' 



0«,. 


iKChM. 


Inabx. [ JItlllmBt™. 




lnc.«. 


iDchBl. 


milliiHtra*. 






.3 


7.62 


14 




.083 


2.1082 


2 




.284 


7.2136 


15 








.072 


1.8288 






.2fi9 


6.5786 


1« 








.065 


1.7510 


4 




.238 


6.04S2 


17 








.058 


1.4732 


a 




.22 


5.568 


18 








.049 


1.2446 


6 




.203 


5.1562 


19 








.042 


1,0668 


7 




.18 


4.572 


20 








.035 


.8890 


8 




.163 


4.291 


21 








.032 


.8128 


9 




.US 


3.7592 


22 








.028 


.7012 


10 


1 + 


.134. 


3.3036 


23 








.025 


.6350 


H 


1 = 


.12 


3.048 


24 








.032 


.5588 


12 


.109 


2.76S6 










.02 


.5080 


13 


A 


.095 


2.4130 


26 








.018 


.4572 



Table of Betolutioni per MinuU for VarioUf Rim 8j)»ed». 







Rim SDeed. Feci d« hi 


nuU. 




"Kri" 














»,«» 


IO,OIU> 


Ii,00i» 


H,00« 


H,O0C 


8 


4297.12 


4774 62 


52.52. 


5732.50 


6207. 


10 


3437.70 


3819,70 


4201,60 


4586. 


4965.60 


12 


2B64.75 


31H3.08 


3.501.33 


3821.66 


4138. 


14 


2455.50 


2728,35 


3001.14 


3275.71 


3546.35 


16 


2148..S6 


2387.31 


2626. 


2866.25 


3103.50 


18 


1905.94 


2122,05 


2334.22 


2.547.77 


2578.66 


20 


1718.85 


1909.85 


2100-80 


2293. 


2482 80 


22 


1562.59 


17H6.22 


1909,81 


2084.54 


2257.09 


24 


1432.37 


1591.54 


1750.66 


1910.08 


2069. 


26 


1322,19 


1469,11 


1616. 


1763.84 


1909.84 


28 


1227.75 


1364.17 


1500.57 


1637.85 


1773,09 


30 


1145.90 


1273,23 


1400.53 


1528.66 


1655.20 


32 


1074.28 


1193.65 


131.1. 


1433.12 


1551.75 


34 


1011.08 


1123.U 


1235.76 


1M8.82 


1460,47 


36 


954,91 


1061.92 


1167.U 


1273.88 


1379,33 


38 


904.65 


1005,18 


U05.68 


1206.84 


1306.73 


40 


859.42 


9.%4.92 


1050.40 


1146.50 


1241.40 


42 


818,5 


909.45 


1000.38 


1091 90 


1182.28 


44 


781.29 


868.11 


954.90 


1042.27 


1128.54 


46 


747.32 


830.36 


9r',39 


996.95 


1079.47 


48 


716.19 


795.77 


875.33 


955.41 


103450 


50 


697.54 


763.94 


840.32 


917.20 


99.1.12 


52 


661,09 


734.55 


808,00 


881.92 


954.92 


54 


636.61 


7ri7.35 


778.07 


849.25 


919.55 


56 


613,87 


682.68 


750 28 


818.92 


886.71 


58 


592.70 


658.56 


724,41 


790.68 


856.13 


60 


572.86 


636.61 


700.26 


764.43 


827.60 


62 


554.46 


616.08 


677,67 


739.67 


800.90 


64 


537,14 


596.51 


656,50 


716.56 


77.5.87 


66 


520.86 


578.74 


636.60 


694.84 


752.36 


68 


505.54 


561.72 


617,88 


674.41 


730.23 


70 


491.10 


545,67 


600.22 


655.14 


709,37 


72 


477.45 


530.51 


583.55 


636.94 


689.66 


74 


464.55 


516.17 


567.78 


619 72 


671.02 
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Table of Lineal Velocity of Belts or of Band Saws (given in feet per minute)^ 
on Pulleys of given Diameters, at Various Speeds, 



Diam. 
pQlley. 






Revolutlonit 


per 31 inute. 








300 


S.'>0 


400 


450 


fiOO 


600 


30 in. 


2356 


2749 


3142 


3534 


3927 


4712 


32 " 


2513 


2932 


3351 


3770 


4189 


5026 


34 ** 


2670 


3115 


3560 


4005 


4451 


5341 


36 " 


2827 


3298 


3770 


4241 


4712 


5654 


38 " 


2984 


34H2 


3979 


4477 


4974 


5969 


40 •* 


3141 


3665 


4189 


4712 


5236 


6283 


42 ** 


3298 


3848 


4398 


4948 


5498 


6597 


44 " 


3455 


4031 


4607 


5184 


5760 


6911 


46 " 


3612 


4215 


4817 


5419 


6021 


7226 


48 " 


3770 


4398 


5027 


5655 


6283 


« • 


50 " 


3927 


4581 


5236 


5890 


6545 






52 " 


4084 


4765 


5445 


6126 


6807 






54 ** 


4241 


4948 


5055 


6362 


7069 






56 ** 


4398 


5131 


5864 


6591 


7330 






58 " 


4555 


5314 


6074 


6833 


7692 






60 " 


4712 


5497 


6283 


7069 


7854 







Rule. — To find lineal velocity of a band saw or a belt in feet 

per minute — multiply diameter in inches by = .2618 and 

x^ 

by the number of revolutions per minute. 

Rule, — To find the number of revolutions per minute of circu- 
lar saws, pulleys, or wheels of various diameters corresponding to 
a given rim speed. Multiply the diameter in inches by 3.1416 
and divide the product into twelve times the rim speed in feet, or 
divide the diameter in inches into 3.82 times the rim speed. 

Less accurately ; divide 11 times the diameter in inches into 42 
times the rim speed in feet. 

Diameter and Thickness of American Concave Sates, expressed Metrically 

{corresponding to Table on page 67). 

DlAMBTBR, MM. THICKNESS, MM. 

152.39 1.2446 

177.19 1.2446 

208.19 

253.99 1.7510 

304.79 1.8288 

355.59 

406.39 2.1082 

457.19 2.4130 

507.99 
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RUPPLEMENT. 



Diameters and Thickness of American Circular Saws, with Size of Mandrel 
Holes, expressed Metrically {cor responding with Table on page 50). 



162 55 
168.67 
173.72 
178.79 
183.57 



4 
4 
4 
3 
3 





Dinmcters, cm. 


Gauge. 


Mandrel Hole, mm. 




10.16 


19 


19.04972 




12.70 


19 


<i 




15.40 


18 


n 




17.78 


18 


«( 




20.32 


18 


22.22479 




22.86 


17 


n 




25.40 


16 


25.39977 




30.48 


15 


•i 




35.56 


14 


47.6045 




40.64 


14 


ti 




45.72 


13 


31.74971 




50.80 


13 


33.32 




55.88 


12 


i< 




60.96 


U 


24.91 




66.04 


11 


4( 




71.12 


10 


38.08 




76.20 


10 


i( 




81.28 


10 


41.26 




86.36 


9 


*< 




91.44 


9 


<< 




96.52 


8 


(( 




101.60 


8 


50.79 




106.68 


8 


ii 




111.76 




n 




116.84 


6 


n 




121.92 


6 


(4 




127. 


6 


<( 




132.08 


5 


(( 




137.16 


5 


« 




142.24 


5 


(( 




147.31 


5 


4( 




152.39 


5 


44 




158.48 


4 


<t 



(4 



Richards* Speed Table for Circular Saws. {Expressed Metrically by R, G.) 



Diameter. 




Peripheral Velocity. 






KeYOlutionn per 
Minute. 










Inches. 


Centimetres. 




Heiren per minute. 


Feel per minute. 


36 


91.44 


1500 


4300 


14100 


30 


76.20 


1800 


4300 


14100 


25 


63.50 


2100 


4150 


13700 


20 


50.80 


2400 


3800 


12500 


15 


38.10 


2700 


3225 


10600 


10 


25.40 


3000 


2125 


7000 



ORIMSHAW ON SAWS. 



273 



Oireumference of WheeU^ Pulleys^ or Oircular Satos. {Original.) Diameters 
being given in Inches and GeiUifnetres, and Gireumferenees being given in Feet 
and Metres, 



Diameter, inches. 


Circamferenco in feet. 


Circum. ia metres. 


Diam. centimetres. 


8 


1.9344 


.6848 


20.32 


10 


2.6181 


.7975 


25.40 


12 


3.1416 


.9570 


30.48 


U 


3.6652 


1.1178 


35.60 


16 


4.1888 


1.2760 


40.64 


18 


4.6124 


1.4356 


45.72 


20 


5.2360 


1.5951 


50.80 


22 


5.7596 


1.7546 


55.88 


24 


6.2832 


1.9141 


60.96 


26 


6.8068 


2.0736 


66.04 


28 


7.3304 


2.2331 


71.12 


30 


7.8540 


2.3926 


76.20 


32 


8.3776 


2.5521 


81.28 


84 


8.9012 


2.7117 


86.36 


36 


9.4248 


2.8712 


91.44 


38 


9.484 


3.0304 


96.51 


4t) 


10.472 


3.1899 


101.59 


42 


10.9956 


3.3497 


106.68 


44 


11.5192 


3.5092 


111.76 


46 


12.0428 


3.6687 


116.84 


48 


12.5664 


3.8282 


121.92 


60 


13.09 


3.9878 


127.00 


52 


13.6136 


4.1473 


132.08 


54 


14.1372 


4.3068 


137.16 


56 


14.6608 


4.4663 


142.24 


58 


15.1844 


4.6258 


147.32 


60 


15.708 


4.7853 


152.40 


62 


16.2316 


4.9448 


157.48 


64 


16.7552 


5.1043 


162.56 


66 


17.2788 


5.2638 


167.64 


68 


17.8024 


5.4234 


172.72 


70 


18.3260 


5.5829 


177.80 


72 


18.8496 


5.7424 


182.88 


74 


19.3742 


5.9019 


187.96 



T'he Circumference or Perij^hery of a Saw. — Multiply its diame- 
ter by 3.1416, or more roughly by 3| (that is, multiply by 22 aud 
divide by 7). 

Circumference in Feet. — Multiply the diameter in inches by 
.2618; or multiply the diameter in inches by 11 and divide by 42. 

Rim Speed in miles per minute is found by multiplying the 
diameter in inches by the number of revolutions per minute and 
dividing by 20168. 



27 
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SUPPLEMENT. 



Table of Rotation Speed for Circular Saws to give a rim speed of 9420 feet^s 
2871 metres per minute. Diameters expressed Metrically and in Inches. 



Diamoter, 


Diameter, 


Revolations 


i 

Diameter, 


Diameter, 


Re?olations 


Indies. 


cm. 


per minute. , 


luclies. 


cm. 


per minatfl. 


8 


20.32 


1 

4500 


42 


106.68 


870 


10 


25.40 


3600 


44 


111.76 


840 


12 


30.48 


3000 


46 


116.84 


800 


14 


35.60 


2585 


48 


121.92 


750 


16 


40.64 


2222 


50 


127.00 


725 


18 


45.72 


2000 


52 


132.08 


700 


20 


50.80 


1800 


54 


137.16 


675 


22 


55.88 


1636 


56 


142.24 


650 


24 


60.96 


1500 1 


58 


147.32 


625 


26 


66.04 


1384 


60 


152.40 


600 


28 


71.12 


1285 


62 


157.48 


575 


30 


76.20 


1200 


64 


162.56 


550 


32 


81.28 


1125 


66 


167.64 


545 


34 


86.36 


1058 


68 


172.72 


529 


36 


91.44 


1000 


70 


177.80 


514 


38 


96.51 


950 1 


72 


182.88 


500 


40 


101.59 


900 1 

1 









One metre equals 39.37043 inches, 3.28087 feet, 1.09362 yards. 

One inch equals 2.53995 centimetres. 

One foot equals 0.3048 metre. 

One square inch equals 6.45148 square centimetres. 

One square foot equals .0092901 square metre. 

One square yard equals 0.836112 square metre. 

Dark-red color indicates about 700° Cent., equals 1292° Fahr.; 
cherry red, 1652° Fahr.; white heat, 2372° Fahr. 



List of Saw Patents cp to April, 1882. 
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LIST OF SAW PATENTS. 



Sawing Circ. C. 8. Beath, Joly ff, 1881, 243,83.5 

D. O. Strifler, July 1-2,1881,244,335 

CrosHcat, W. H. Smith, Jan. 17, 1882, 250,043 

J. M. Turner, Feb. 15, IS-il, 237,930 

Cut. down J. Anggpurger, Aug. 30, 1881,246,447 

stand, tiinb'r, 

Drag, L. M. Conmtock,Oct. 26. 1880, 233,731 

L.II.&J.E.GibbsMay 24, 1881, 241,960 

T. J. Henaberg,Apr. 26, 1881, 240,51.-5 

J. W. McKee, Jan. 4,1881, 236,2:W 

8AwiBgMacb. N.McAdamtt.Jr.July 12, 1^81. 244,278 

Drag, 

S. B. & E. Allen.Ang. 16.1881, 245,693 

^D^unJai, ^' \ A"8- IS'^^^l, 24.'5,800 

0. B. Durkee, Nov. 29,1881, 230,136 

D. H. Ball, Dec. 27, lasi, 251,504 

Saw'g OrooY. & G. M. & N. Fa7,Mar. 15,1881, 238,875 

Plan'g Mach. 
Sawing Macb. N. W. Giles, Apr. 19, 1881, 240,316 
Hand, 

N. M. Lawraaoe.May 3. 1881, 241,a31 

M. Kortieman, Sept. 13,1H81, 247,069 

Heading SU^'e 0. W. WiUon, July 5, 1881, 243,745 

Spoke, 
Sawing kindrg J. H. Brown, Feb. 1, 1881, 237,161 
w'd,Mach. for, 

Sawing kindl'g N. A. Allen, Oct. 25, 1881, 248,686 
w'd, Mach. for. 



C.B.Halstead) 
Saw*g Mach. log & J. A. Car. \ Jam. 3, 1882, 251,872 

penter, ) 

Sawing Mach., J. McKinnej, Jan. 28, 1882, 243,595 
Port. Kail. 
Rim, O. F. Sillcot, Jan. 10, 1882, 252,268 

Saw'g & Rout'g 8. M. Bragg, Feb. 8, 1881, 237,475 

Mach. 
Sawing Mach. N. D. Heroehell.Oct. 26, 1880. 233,752 
Scroll & Circ. A. Showalier, Feb. 14. 1882,253,777 
Sawing Much. O. C. Hanson, Dec. 7, 1880, 235,233 
Shingle, 

D. Lane, Feb. 1, 18.S1, 237,294 

N. H. Perkins, Jan. 11, 1881, 2SS,620 

H. F. Snyder, Apr. 12, 1881, 240,048 

Tenon, N. H. Clayton, Mot. 2, 1880, 233,981 

Wood, N. H. Mellott, May 24, 1881, 342,016 

C. F.Meedham, Apr. 19,1881,240,050 

Saw Mill, C. A. Hege, June 28,1^81, 243.5.56 

Band, C. Meiners, Aug.30.1881,246,.S30 

Saw Mill Circ. C. J. L. Meyer, Jau. 24, 1882, 2.^.689 

Saw Mill Circ. J. Cam|iboll, Feb. 28, 1882, 254,110 

Gang, J. M. Story. Dec. 2i, 1880, 235,824 

0. W. Nichols, May 17, 1881, 241,699 

Portable, W. N. Whipple,Sept. 27,1881, 247,726 

Reciprocating, ^ wnYilm* ^* c May 24,1881, 241,857 

T. 8. Wilkin, Jan. 25, 1881, 236,968 
Steam, A. J. Emlaw, Aug. 30,1881, 246,380 



The above comprises all United States Patents in the class of Saws 
from October 19th, 1880, to March 7th, 1882, inclusive. 
Compiled by 

John A. Wiedersheim, 

Solicitor of Patents^ 

No. 110 S. Fourth St., Philadelphia, Pa. 

Through whom copies of specifications, drawings, and claims may be 
ordered and obtained. 



ALPHABETICAL SUBJECT INDEX 



TO 



SUPBLEMENT TO GRIMSHAW ON SAWS. 



Adjustable dished circulars, 236 

veueer snws, 236 
Adjusting tension of circulars, 263 
American circular saws, diameters ex- 
pressed metrically, 272 
thickness of, expressed me- 
trically, 272 
decimal, and Birmiugbom gauges 

compared, 2G5 
gauge, 265 
Andrews, E , old saw aDTil, 264 
AnTil, old saw, 264 
Arbey, packing, 241 
Arbor, McDonald, hollow, 241 

mending broken, by C. G. Osgood, 263 
Atkins inserted tooth, 238 
Atlantic works, filing frame, 258 

band saw setting machine and 
filing frame, 258 

Band saw filing machine, Howe's, 260 

setting machine and filing frame, 
258 
Frty & Co., 261 
Howe's, 260 
of Atlantic works, 258 
teeth, 258 
Barrel heads, 235 

and shingle work, speed of circular 
saw for, 234 
Bennet's hand circular, 240 
Bevelled edge heads, 235 
Bidwell, W. H., 234 
Birmingham gauge, 265 

decimal and American gauges com- 
pared, 265 
gauge expressed decimally and in 
Tulgar fractions, 270 
Briggs, Robert, decimal gauge, 265 
Broken teeth, 248 
Brown & Sharpe's gauge, 265 



Cheese-box heads, 235 
Circle, pitch. 232 

Circular snw, Osgood's side cutting, 239 
Simonds' loose, 238 
smallest. 233 
saws, circumference of, 273 
direct driven, 246 
double, 246 
friction of, 240 
packing, 241 
rim speed of, 278 
speed of, 285 

table of rotation speed, 278 
three high, 246 
saw teeth, pitch of. 248 
Circumference of wheels, pulleyfi, or cir- 
cular saws, 273 
Collars, facing, 240 

fast, 240 
Comparison of decimal, American, aod 

Birmingham gauges, 265 
Concave saws, diameter and thickness ex- 
pressed metrically, 271 
filing, 235 
speed of, 285 

Decimal gauge for sheet metal and wire, 
265 
American, and Birmingham gauges 
compared, 265 
Diameter and thickness of concave saws 

expressed metrically, 271 
Diameters expressed metrically and in 
inches, 274 
of American circulars expressed me- 
trically, 272 
Direct driven circulars, 246 
Dished circulars, adjustable, 286 
Double circulars, 246 
Douglas' iusertable tooth, 237 

(277) 



276 nn>EX to ^^^^^^^| 


Emeraon, J. G„ 241 


Loga, culling ten-foot, ^^^^^^^^^^| 


Furd & Co.. quick auw makug, 2G3 


Looae 240 ^^^^^^H 


End plaj, 244 


waate or, ^^^^^^H 




wnlcr ^^^^^^^^1 


Fsoing oollars. 240 


Lug ^^^^^^^H 


Fast coll lira, 240 


Lumber, power required to cut, 244 ^^^^^^H 


Fay & Co., bnnd aav selling nmchine, 361 




FibruPB mmeriiile. 2114 


Mandrel boles, of, metrioull; ex- ^^^^^^^H 


FiUOS CDDOrtTC snwB. 285 


^^^^H 


fmne of Allaulic works. 2bS 


MaudrelB, saw, 24f) ^^^^H 


Firal snw-milla in Engl.ind, 262 


Materials, fibrous. 264 ^^^H 




granulnr. ^^^H 


F"y. Scheckler & Hoover, 246 


McUunough hollow arbor. 241 ^^^1 


Friciion oiroulnr. 240 


saw nrbor, 280 ^^H 


Frcieu (iiuber, 24U 


saw ^^H 




Mending broken arbor, C. 0. Osgood, 263 ^^H 


Gauge, AtneHcnn, 205 


Milfa per minule, rim speed in, '113 ^^^^| 


Broxri & Shnrp'a, 2U5 


Moleswortb. U. L.. 244 ^^H 


Blrminghnm, 265 




nf Bhingle iinwa. :!» J 




StobbB, W6 


Nortbwa;'B pl.iDLDg saw, 239 ^^H 


Goodell k Wiiter*, 23fi 

Qnnd;, C. E., on bull's eye. 22G 

cum power BBlP, 180, ISl 

cltancr teelh. 176 


Old saw 264 ^^H 
Open wheel, 214 ^^H 
Odgood, C. 0.. mending broken arbor, 2G3 ^^^H 


in sorted teedi, 232 


side cutting circular, 23a ^^^H 


^^^^H nan- hamnierctt bawb, 22B 

^^^H l.peri..g, 

^^^^F round guiUla, 176 
^^^^ Bfatared leelL, 177 
W Gmnular lualeriHls, 20* 

■ Greenwood & Co., Jubn, 234 

■ GrooTing aswa, BeellDDRl, 285 


Packing circulars, 241 ^^H 
collars witb paper, 241 ^^H 

Worssam, 241 ^^H 
Paper for packing collars, 241 ^^^H 


Perforated inserled tootb saws, 233 ^^^H 
Pins, lug. ^^M 

stead;, 240 ^^^H 
Piteb Circle. 283 ^^H 

of eireubir saw Iceth, 248 ^^H 


■ Guide for circul<ira, Hincklejr'B, 241 
I Oun.niing8»w«, 28a 


' Hiii.d circulnr, Bennei-a, 240 
Heads, b»Ti>lled edged, 236 
forb-irrels. 286 
for cheese-boxea, 2Sli 


Planing saw, NorMiway's, 239 ^^H 
I'ln;. end. 244 ^^H 
Power to cut lumber. 244 ^^H 
Pulleys, oircuuitereuce of. 273 ^^H 


Hill's inserluble loolb, Td8 


QuLuk sav making, 263 ^^| 


Hinckley aaw guide, 241 




HdIUd.I, Jobn, 284 


241 ^^1 


Hollow nrbor, McDonald, 241 


Uelayed loolb, 287 ^^^H 


Howe'ii baud aitw filing nincbioe. 2B0 


Reliance Work-, 241-343 ^^M 


Bclilug niiuibioe, 260 


Relief for circulars. McUonoiigh's, 244 ^^H 


Hubbard relnjed lootb, 287 


Kicbards' speed Uble for circulura, ex- ^^^| 




pressed metrically, 272 ^^^M 


iDsertnble toolh. H>1I»', 238 


Rim speed of circular saws. 273 ^^H 


Mulford's, 287 


speedy Ubles of, 2T0 ^^M 


Inserted toolh. Aikins', 338 


speed in miles pur minule, 278 ^^^M 


^^^^ Uouglaa', 237 


Rolaliun apeed fur circulars to gifC rim ^^^H 


^^^H KringerV, 286 


speed of feet per minute, table of, 273 ^^H 


^^^^^H Iron, apeciGa gruTit; of, 261j 


Round teelh, 248 ^^H 




Rules for lineal Telocity of bell, band ^^H 


^^^H Kerf, wnslG b;. 


saws, &c., 271 ^^^H 


^^^H Knuger'B inaened loolb, 236 






Sawed (caeers. 264 ^^^^H 


^^^H LinenI of belts or bind aawg on 


ScaudinaYinn floors, 262 ^^H 


^^^^H puUe^B of given diunieterB aud various 


gcrew nicking, small circular saw for, 2H4 .^^H 


^^^^1 


Works, ^^H 



INDEX TO SUPPLEMENT. 
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SectionnI grooTing saws, 235 

Setting band saw teeth, 258, 260, 261 

Sheared teeth, 248 

Sheet metal and wire, weight of, 268, 269 

Shingle saws, gauge of, 2(34 

Simonds' loose circular, 238 

method of adjusting unequal tension 

in circulars, 268 
patent for correcting unequal tension 
in circulars, 262 
Sizes of mandrel holes expressed metri- 
cally, 272 
Smallest circular saw, 233 
Small circulars for screw nicking, 234 
Specific gravity of iron, 262 
Speed of circular saws for barrel and 

shingle work, 234 
Speeds of circulars, 235 

Kichards' table, expressed 
metrically, 272 
Steady pins, 240 
Stone sawing, 264 

Stttbbs' Birmingham gauge expressed 
metrically and in decimal and 
Tulgar fractions, 270 
gauge, 265 

Tables, 272 

Table of lineal velocity of belt or band 
saws on pulleys of given diameters 
and various speeds, 271 
of revolutions per minute for various 

rim speeds, 270 
of rotation speed for circulars to give 
rim speed of feet per minute, 273 



Tatum, Bo wen & Co., 246 
Teeth, broken, 248 

round, 248 

sheaied, 248 
Temper of concave saws, 235 
Ten-foot logs, cutting, 246 
Tension in circulars, correcting uneven, 
262 

of circulars, adjusting, 263 

Simonds' patent for correcting un- 
equal in circulars, 262 
Thickness of American circulars expressed 

metrically, 272 
Three high circular, 246 
Timber, frozen, 248 

Union Screw Works, 231 

Velocity of belt and band saws, rules for, 

271 
Veneers, sawed, 264 
Veneer saws, adjustable, 236 

Waste by kerf, 244 
Waste of lubricant, 244 
Water as lubricant, 241 
Weights of sheet metal and wire, 268, 269 
; Wells, S. B., 236 
Wheel, open, 244 
Wheels, circumference of, 273 
Wire, decimal gauge for sheet metal and, 
265 
and sheet metal, weight of, 268, 269 
Worssam's packing, 241 



ZP^TElsTT 



Wood- Working Machinery, 



Planing Mllltt, Sa»h and Door Work, Furniture, 

Chair, and Bracket Factories, Car Shops, 

and General Wood Workers, etc.. 





LATEST AND MOST-IMPBOVED DESIGN. 



MANUFACTURED BY 

CORDESMAN, EGAN & CO., 

Hob. 234, 236, 238. 210. 242. 244, 246, 24B & 250 W. FRONT STREET, 
CINCINNATI, O., U. S. A. 




PERIN BAND SAW BLADES. 



D/ClluillUti. 0., n. S. A., la Ir ovr •..! 
(on>. n/ iKt l'«itrd Sliila :/ Amtrlca. 
illtgal abut n/ox- IraiU mark, iledt 



r ,..k and e«;«tfre oofnf. fur Iht t. 
;i* /iM pi.- 



r lo p^MTirlt all infringtminit and 

tc,J.iH. I, 1878" 

PERIN, PANHARD It CO., 




Aa will l« MPn rmtn llie nlxive mi n mm cement, we iinve lieen Appointed Mile 
and exclusive BBenl* for llie Uiiiled Smiea of llie celebrnled PEllIN BAND 
SAW BLADES, and cnn rnmlsh any eizeg and IcnglliB Ibnl may bo required, 
Joined, llU'd, and Bet, ready Tor use. Bpcclal sizes and lenglliE, not in slock, 
will be imporlcd^reqiiiring nboot lliirly days fnun receipt of order. All blades 
will l>ear tbe trade mark : Feiin A Co.. on one side, and J, A. Fay |t Co. na 
Ibc oilier aide. Qenuine Ferin Bladei can only be procured from us or our 
autUorlzeil agents. 

J. A.. FAY & CO., 
BAND SAWING MACHINERY, 



Band Los-Saning Machines for Loga 

Band Re sawing Maohlnea (or Lumber 

Baud ScioIl-SawB for all lilnda of Straight and Cuive-Cuttine required 
in Car and Etailioad Shopa, Carriage. V7agou. Baah aud Door, Cabi- 
net and Agricultural Implement Works, etc etc. 

ILLUSTRATIONS AND PRICES SUPPLIED ON APPLICATION. 

Cor. John & Frout Streets, CINCINNATI, 0. 



Cr. A.. FJL-2- Sz GO-, 

CINCINNATI, OHIO, U. S. A., 

MANUFACTURERS OF 

WOOD-WORKIM MACHINERY. 

VIZ.! 

PLANINO, MATCHINO, AND BKAHING MACHINKS. SURFACK PLANING 

MACIIINKS, MORTISINO AND BOitlNO. MOOLDING TENONING, 

CARVINCi, I'ANKLINO, AND SHAPING MACHINES, BAND 

AND SCHOIX SAWS, CIRCULAR, RIPPING, AND 

CROSS-rUTTINd SAWS, BAND AND CIB- 

CULAR RE-SAWINQ HACRINES, 

ETC. ETC. 

UNIVERSAL AND VARIETY WOOD WORKERS 



PLANING MILLS, SASH, 

DOOR, AND BLIND 

CARRIAGE-WHEEL and 

SPOKE FACTORIES, 

Agricullural Implement 
Works, 

Car, Railroad, 

AND 

Bridge Shops, 

FURNITURE and CABINET 
FACTORIES, etc etc. 

Out Haclilnes bavc received HIGHEST AWARDS at nil the 
iDteruatioiitvl EspoHltioait. 

GRAND GOLD MEDAL OF HONOR AT PARIS, t878. 




J. A. FAY & CO., 

y"^''- CINCINNATI, OHIO. 



!>•« 



STATIOMET AM PORTABLE 

STEAM ENGINES, 

PORTABLE AND STATIONARY 

Circular Saw Mills, 

Gang Edgers, 

Lath Machines, 

BOLTING, EDGING AND CUT-OFF 

SAWS, 

VENEER SA.'Vrs, 

Re-sawing and Cigar-Box Machinea, Shafl^ 

ing, Hangers, Pulleys, Couplings, 

Gearing, and Mill Outtits 

and Supplies. 

CJA.TA.r.OaTTES mEE. 



John and Water Streets, 

CINCINNATI, OHIO. 



LONDON, BERRY & ORTON, 

ATLANTIC WORKS, 

PHILADELPHIA, PA.. U. S. A., 

UADUFACTUBBRS OF 

WOOD-CUTTING MACHINERY 

OF A-LL DESCRIPTIOI^S. 



Band Sawing Machinery, 

and Band Saw Blades, 
Fcm SAWlNa 

Wood, Plate, 

Ivory, Cloth, 

Bone, Hard Rubber, 

Metal, Slate, etc. 

BAND SAWING MACHINES 

FOR HEAVY LOG SAWING, 
Taking in Logii i(/« to S feet iit diameter, anji length. 

These machines save 23i per cent, of lumber in 
kerf over circular saws. 

Cable address, 

OKTOlSr, PhiladelpJbiia. 



American Saw Company, 

MANUFACTURERS OF 

INSERTED TOOTHED CIRCULAR SAWS. 




t 



PERFORATED CROSS CUT SAWS, 

SOLID SAWS OF ALL KINDS. 

BEND FOR DESOltlPTIVM PAMPHLET. 



IN PREP A BA TIOX. 



Grimshaw on Sawing Machinery. 

HISTORY, CLASSIFICATION AND COMPARISON, CONSTRUCTION, 
INSTALLATION AND USE OF AMERICAN AND EUROPEAN 

SAWING MACHINERY 

By ROBERT GRIMSHAW. 
A SEQUEL TO THE AUTHOR'S WORK ON SAWS. 

Bein*; mainly drawn from the writer's lon«r-conected personal noteg, and from 

official datii, obtained as member of the Jury of Awards on Wood 

Working Machinery at the Paris Exposition of 1878. 



History op Sowing Machinbrt — Classipicatiom (into Drag; Mulny (msroll nod 
log) ; Jig Scroll ; Single Frame (overhang, verticnl gnte) ; Qang Sn9h ; Keoiprocating 
Chain, Bund, and Cylinder Saws; *' Woodpecker'* ; Solid, Segmenttil, Inserted Toothed, 
and Side-Cutting Circulars; Wabble Circular ; Convex and Concave Catting < h tin Saws; 
Dished and Spiral Saw8 ; Solid Segmental, and InsertMble Toothed Cjrlinder Saws; 
Perpendicular, Inolined, and Horizontal Band Saws); Comparison; Construction; 
Wood, Iron, and Compound FaAUKs; DsscRiPriONS of various Maohinen, with Dimen- 
iion.«. Speeds, Capncittes, and Power Required; Various Operations (Felling, Butting, 
Siabbing, Squaring, Kipping, Cross Cutting, and Edging; Lath, Shingle, nni Picket 
Making; Grooving; Temoning; Scroll Sawing; Desidkrata in Sawing Machines; 
Instructions f r Ordering; Cautions in Baying. Site op Saw Mills; Plannino 
and Construction of Building; Ubneratiom op Power (Water Wheels, Engines, and 
Boilers) ; Transmission (Sh.tt'ting, Pulleys, Hangeis, Couplings, Gears, Palleys and 
Belts, Friction Pulleys Wire Ropes, Journals, Bearings, and Lubrication). Waste by 
various widths of Kerf; Tables of Log Measurements for logs 10 to 20 feet long, and 
12" to 00" dinmeter ; Lumber Grading,- Gauges nnd othet Tables. Mnnafncture, Cholee, 
Care, aid Use of Blades ; Filing; Gumming; Swnging ; Setting. List of U. tf. Patents 
on SawiLg Machinery from 1790 to 1882. Hauling, Dogging, and Rossing the Logs. 
Insurance on Saw Mills. Cremating Sawdust and Mabs; making Compressed Fuel from 
Sawdust and Pitch. Distribution of the Timber Supply in the United States, Canada, 
and Europe; Characteristics of the vaiious American and Foreign Woods. 

The above work has been carefully prepared from the best American and 
European practice, and is believed to be the most complete as to details and 
practical information ever issued. It is so arranged and so thoroughly indexed 
that any subject can be readily found ; and is up to date. 

This work will be handsomely printed on heavy paper, and well bound in 
cloth ; and will contain over two hundred illustrations, many of them full page. 
It will be a large quarto, so as to show the cuts in their full siee. 

Price to subscribers is fixed at TEN DOLLARS, and will be advanced 
after publication. 

ROBERT aRIMSH^W^, 
930 Market Street, Pliiladelithia, 
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